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SELIG AIRFOIL 
UPDATE 


M ichael Seltg and his team at 
the University of Illinois at 
Urbana-Champaign continue 
to forge ahead in their tesearch on model- 
size airfoils. In recem years, Michael's 
work has been panicularly influential in 
the sailplane segment: of the 
top 20 pilots at the 1996 
AMA/LSF Nats, 70 percent 
used Selig or Selig-Donovan 
airfoils. Through his continued 
efforts, a growing roster of air- 
foils — many newly designed — 
have been tested, and the 
results have been placed in the 
public domain for use by alt in 
our sport. This data is available 
on the Web and in hard copy 
(details below). 

Will models using the best 
of the recommended airfoils 
fly noticeably better? Can 
modelers build wings accu- 
rately enough to enjoy the 
improved performance sug- 
gested by wind-tunnel results? We 
thought it would be useful to have an 
expert comment on these often debated 
questions, so we inquired with Michael. 

Michael noted that superior airfoils will 
stall more gently and at lower speeds^ — 
performance characteristics important to 
power planes. They can offer faster 
straightline speeds and a greater climb 
rate. Problematic airfoils may stall sharply 
or exhibit a narrow speed range. ‘'Modern'’ 
airfoils, he explained, offer greater maneu- 
verability — tighter turning, lower landing 
speeds, higher roll rates and overall 
smoother handling (notably, the Top Flite 
P-47 uses two Selig airfoils and flies well). 

Recent tests of several airfoils used in 
commercially available power plane kits 
showed a surprising range in perfor- 
mance. In his opinion, the differences 
should be apparent in side-by-side flight 
tests, assuming everything but the airfoil 
was held constant. 

Michael commented that the better- 
performing airfoils have a more gradual 


pressure distribution over their upper 
surfaces. Such airfoils are more for- 
giving of building errors. But how 
accurately must they be built? 

Uniform errors in thickness of 10 to 
20 thousandths of an inch (for a 12- 
inch-chord wing) don't affect perfor- 
mance (10 thousandths is the thickness 
of two to three pieces of paper). Perfor- 
mance can begin to be adversely affected if 
errors in contour are asymmetric, i.e., too 
thick up front and too thin near the leading 
edge. Differences front to back of 20 thou- 
sandths can produce a noticeable increase 


in drag and affect stall behavior. A 60 
thousandths bias (1^6 inch) would cieate a 
different airfoil. 

According to Michael, a careful scraich- 
builder using a good sanding block and 
fiUer can build a fully-sheeted, balsa-and- 
ply wing to within 5 thousandths of a per- 
fect airfoil. The trick is to place a template 
over the top of the airfoil and hold the 
wing/template combination up to a bright 
light to see where glints of light peek 
through. As for foam wings, he noted 
that cutting error and/or overly extended 
vacuum bagging (which crushes foam) can 
cause variations in thickness of up to 30 
thousandths. Molded airfoils are, of course, 
the most accurate. The bottom line: if you 
want the best performance, you'll need to 
build extremely carefully or go with a 
molded wing. 

Future studies will include research on 
airfoils, flap and control- surface deflec- 
tions, tail configurations, w'jnglets, 
wmg/fuselage interfaces and more. The lat- 
ter topics (3D effects) are envisioned to 


begin tW'o to three years out, while work 
on two-dimensional airfoils will be ongo- 
ing. The research has been possible only 
because of the generous support of the 
modeling community. In turn, we all indi- 
rectly benefit as kit manufacturers adopt 
the new' airfoils. If you wish to suppon 
these studies (Tm sending a personal check 
for $50), send your donation (checks 
payable to Univ. of Illinois, AAE Dept., 
and note ‘‘Selig wind-tunnel testing/AAE 
unre.siricicd funds") to Prof. Michael Selig, 
Dept, of Aero, and Astro. Eng.* University 
of Illinois at Urbana-Champaign, 306 
Talbot Laboratory, 104 S. Wright 
Sl„ Urbana,IL6180l-2935, 
Looking for more information? 
MichaeTs group recently pub- 
lished Volumes 1 and 2 of 
“Summary of Low-Speed Airfoil 
Data.*' A third volume on airfoils 
designed for powered sport mod- 
els will be published in early 
*97. These and the earlier 
"Airfoils at Low Speeds" 
(Soaitech S, 1989) are available 
at a very reasonable price from 
Soartech, c/o H. A. Stokely, 
1 504 N. Horseshoe Cir., Virginia 
Beach, VA 23451; email: 
herkstok(^aol.com. For more 
details on all of the above, visit 
Michael's website at: hup:// 
w w w . uiuc.edu/ph/ww w/m - se I ig . 

ROBOTS, SAILPLANES 
AND ELECTRICS 

This month, we cover two silent model 
meets. The Visalia sailplane competition 
is an intense competition of duration and 
precision flying of these majestic birds. 
KRC is the premier electrics event in North 
America. No hot competition here, but it's 
a weekend where just about anything that 
can be powered by an electric motor flew 
over the site, while the flyers and specta- 
tors had the time of iheir lives. 

Rob Michaelson discusses the 1996 
Intemaiional Aerial Robotics Competition 
and we get a glimpse at autonomous flying 
devices that know where they are, are 
capable of assessing many things about 
their environment and can apply their skills 
to problem-solving tasks. Is this the future 
of our hobby? In any case, these are some 
mighty neat machines. 

— Tom Atwood -r 
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A Proven 
Winner! 


No! all model aircraft 
engines^ are created 
equally, 3W engines 
are built spedficatfy 
for giant scale model 
aircraft — a good rea- 
son why 3W engines 
took 1st, 2nd, and 
Sth place honors at 
the 1994 Tournament 
of Champions. 

3W-Modellmotoren 

has been in business 
for over 10 years, researching, designing 
and building engines for giant-scale model 
aircraft. With engine sizes from the 35 cc 
3W-35 to the monster 4-cylinder, 240 cc 
3W-240B4, there is a 3W engine designed 
specifically for your application. 


A SW'i20B2 (towefed 
Qtfjqut' SnmQmmi Ui firm 
fj/jte honon. j! tfiv TCXI. 


Call now for more information or send 
$5,00 for a complete Info Pack on our 
exclusive line of 3W engines. Giant Scale 
Kits and Accessories, 


Dave Johnson's 

Desert Aircraft 


P. 0. BOK 18038 Tucson. AZ 85131 
Phone/Fax (520) 122-0601 


3W-120B2 


lUcc/(>.95m‘ 

t2^5 Horsepower 
8.8 lbs. 

Prop 2 8 X 12 
1 994 TOC Champion 
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AtRWAVES 

WHITE TO Ul^l Wff welcome your cammafTtfi and su^Qijistions. Letters should he addressed to "Airwaves Model A^rplono Hemn, IDO East Ridge, 
edited for clariiy and brevity, we regret that, owing to Itie iremendous number ot letters we recatvo. we can not respond to every one. 


FAl WORLD 

CHAMPIOHSHIPS UPDATE 

This concerns the article I wrote on the 
FAI Scale World Championships in the 
January issue. The weights and dimensions 
of the aircraft for competition through 
1996 are listed, but there have been several 
rule changes. At the last FAI subcommittee 
meeting, several international representa- 
tives (including our own. Bob Underwood) 
pushed for sweeping rule changes, includ- 
ing the following, which were passed 
(taken from the National Association 
of Scale Aeromodelers^ newsletter, 
‘'Replica/' Cliff Tacie, editor): 

For F4C Radio Control Scale 

• 10 kg. or 22,05 lb. weight limit, 

• No wing loading requirement 

• Electric models will be weighed “without 
fuel” (batteries used for power source), 

• It was agreed by those present that a 
4-year freeze would be imposed relative to 
any request for additional weight increase. 

• Gas and propane turbine jet engines are 
now allowed. 

With these rule changes, 63 percent of 
the models that competed at the Top Gun 
Invitational in '96 are ready to compete in 
the FAI Team Qualifier in Muncie on July 
7 to 10, 

For F4B Control- Line Scale 

• K factors are revised. Realism in flight is 
subdivided into five sections: engine noise, 
speed of the model, stability and trimming, 
size of the figures and flight elegance. 

• Optional demonstrations added. 

These are not all of the changes, but 
some of the major ones. Fm sure many 
more modelers who have bypassed the FAI 
Scale Competition in the past will now 
take a second look at competing in the 
US A Team Qualifier, 

The static score of Max Mercken- 
schlager should have been 1,768 instead 
of 768, 

The new FAI rule book will be pub- 
lished after January 1997 and should be 
available from the AMA Competition 
Dept,, (317) 287-3156; website: http:// 
w w w , mode 1 aircraft , org . 

STAN ALEXANDER 
Nashviiie, TN 



ADDRESS PLEASE 

1 bought plans for your Extra 3.25 
(FSPOI931) designed by Rich Uravitch. 
When I sent my check to Rich for the plas- 
tic canopy and cowl, the money was 
returned. Is Rich still in the business of 
selling plastic parts for Model Airplane 
News plans? Please help! 

MARC D' ANTONIO, 
Terryviile, CT 

Marc, yes. Rich Uravitch is indeed still out 
there selling plastic parts for the plans he 
designed for Mode! Airplane News, Rich 
did. however, move to a new address. He 
also has plastic parts for his Fokker D-Vil 
(FSP04852), LTV A-7 Corsair U 
iFSP0i95il RAF SB So (FSPQ3852) and 
the OV-IO Bronco {FSFU95Ih If any 
other readers are looking for plastic parts 
for these plans. Rich can he reached at the 
address below. We will he changing the 
address listed on his designs in the Model 
Airplane News plans library to: Rich 
Uravitch, 1094 Glendale Ave. NW, Palm 
Bay, FL 32907: (407) 72S-0486. GY 



AEROPLANES ON THE WEB 

This past September, I attended the 30th 
annual WW I Jamboree at Rhinebeck, NY. 
Though it rained everywhere except at the 


Ritfoefielt). CT 06877-4606; small; man@airag«.cofn, Lstt&rs may tw 


aerodrome itself, the event wem off without 
a hitch, I heard they had over 700 flights 
listed during the weekend. I hope you plan 
to cover this event in your magazine, but 
what's mom, I hope you can tell your nead- 
ers that information on the aerodrome and 
the jamboree are on the Web, You can get 
the registration form for the jamboree 
from the Rhinebeck Aerodrome’s web- 
site at: http://www, mainstream, com/ 
rhinebeck, html. 

GEORGE UNGER, 
Flemington, NJ 

George, we plan to cover the 30th annual 
Rhinebeck, WW I Jamboree in our April 
*97 issue. Yes, despite the poor weather, 
Rhinebeck posted an amazing 758 total 
flights for the weekend, 551 of which were 
in their popular Mission event. It has 
been a while since we covered the flying 
circus of fun at Rhinebeck and in the 
April issue, we'll include a sidebar by 
Dick Alien on the history of the Jamboree. 
Dick was one of the principal organizers 
of the event and was the Jamboree\s 
first CD. 

The Rhinebeck Webpage is a great site 
for anyone, modeler or not, intere.sted in 
early aviation. There are many color pho- 
tos of the antique aircraft in the muse- 
um *s collection as well as a schedule of 
events at the aerodrome. The registration 
form for the Jamboree is hotiinked to the 
page and can be printed out, making it 
easy to get your registration in as soon as 
possible. Check out our April issue for 
more information on the aerodrome and 
the 30th annual Jamboree. GY 


LOOIUHQ FOR DEAN 

I need help from your readers. Does any- 
body know the whereabouts of W.A, 
'‘Bill" Dean? — former president of 
Skyhooks Inti., former designer for Jetco, 
I believe, and one-time designer for 
Britain’s Keil Kraft? A phone number 
would be helpful, A note or call would be 
appreciated. 

JIM NEWMAN 
4 Cleveland Ten, Hobart, IN 46342; 

{2191 942-2571. 
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by CHRIS CHIANELLI 


New products or people behind the scenes; my sources have been put on alert to get the scoop! In this column, youlf 
find new/ things that will, at times, cause consternation, and telepathic Insufts will probably be launched in my general 
direction! But who cares? If s you. the reader, who matters most! I spy for those who fiyf 



W hen preparing the surfece of your 
model for finishing, it's those tight 
spots, narrow fillets, delicate details and 
hard-to-reach comers that cause consid- 
erable consternation. With the Flex-i-Fde 
and Flex-P&d (with newly angled tip}^ the 
process of surface preparation can now 



be enjoyed, instead of endured. Both 
Flex-i-File refills and Flex-Pads come in 
color-coded coarse* medium, fine and 
extra-fine grades. The Flex-Pad set also 
comes witli a triplegrit poUsher/finisher 
for clear and opaque plastic surfaces. 
Flex-Pads and Flex-i-Fdes are sold sepa- 
rately or together as a set For more 
information* contact Creations Unlimited 
Hobby Products, 4318 Plainfield Ave. 
NE, Dept. 160, Grand Rapids* MI 49505; 
<616) 363-1242. 
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I Ps been easily two years since 
North American Power R/C 
introduced their first Quadra 
100. During this time, Quadra- 
Aerrow has been refining the 
design, and the result of this 
work is the new 100XL* This 
highly refined 6*4-pound (with- 
out muffler) version not only 
puts out approximately 11hp 
and 50 pounds of thrust on a 
26x10 prop, but it Is extremely 
smooth for an engine of this 
size, according to Quadra- 
Aerrow. The vibration levels are 
best around the 7,000rpm mark, 
the most usable part of a large 
ignition engine's torque band* 

The totally new induction-block/ 
reed container allows the use of S' 
a larger- bore carburetor, which 
is part of the reason for the 
increased power. The linkage also 

comes as you see it here, ready to use in a model — 
thank you! For more information, contact North 
American Power B/C Inc., P,0. Box 92638, Southlake, TX 
76092J (817) 251-0787; fax (817) 251-0547; emai 
1021 77* 2456@ co m puserve .com . 


P 




Batteries announces the a truly high-performance, ready-to-fly, electric sailplane. Made by X-Models for SR 
It Batteries, the is a CNC computer-machined balsa and composite aircraft weighing only 10 ounces ready to fly, less 

radio and power system* The model comes built and covered with Oracover. Just install your servos and motor, and you're 
ready to go! Assembly takes Jess than an hour* The X"® features pre -painted epoxy/glass fuselage with plug-in V-tail stabilizers 
and carbon -fiber spars, leading edge and pushrods* The 64. 5- inch, two-piece wing has 442 square inches of area and utilizes 
the S3021 airfoil* Wing loading is an incredible 7*5 ounces per square foot, and aspect ratio is 9*4:1. This should be some per- 
former, my friend. Recommended power is either a direct-drive* or better yet, gear-drive, Speed 400 or AP29 motor, which 
should easily give you at least 30- minute flights. 


SR Batteries states, “The overall 
quality of the had to be seen to be 
appreciated. The fit and finish aren’t just 
good; they're better than anything else ^ W 
you’ve ever seen! This is not just another M M 

ARF* This is truly an amazing aircraft 
that any modeler would be proud to own 
and fly.'* Price is $199.95 plus shipping* 

For more information, contact SR 

Batteries Inc*. P,0. Box 287, Bellport, NY 11713; (516) 286-0079; fax 
(516) 286-0901; email 74167.751 @compuserve*com. Ask for Larry* 
He's a really nice guy* 
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Mr SCOOP 




T his high-quality electric twin Is pre -manufactured to the ARC (almost ready to cover) stage and requires a minimum 
of building time. It comes in three versions; U.S. Army (pictured), Lufthansa civilian and RAF. Designed for Speed 600- 
type motors (or .10 to .12 glow), this model has a 



71.25-tnch wingspan, is 45.25 inches in length and 
weighs 5 to 7 pounds ready to fly. Features are white, 
gel-coated, fiberglass fuselage, light-obecN sheeted 
wings, ABS nacelles, fuel tanks (glow version only) 
and hardware pack including landing gear. The 
suggested retail price is only $299.95. For more 
information, contact Apicom Hobby Distributors 
Co., 520 W. 112th St, Ste. 9A-9, New York, NY 
10025; phone/fax (212) 662-2829; orders ^ 

(800) 704-9273. 


H/i!/EIT 

YOUR WAY 




H ave you ever stopped yourself from buying a 
computer radio because you weren't into read- 
ing the phone-bo ok- size manual that some of them 
come with? Worse yet, some are written with the 
assumption that you're more into writing computer 
programs than you are flying your model! Dynamic 
Modelling may have solved these problems with 
the introduction of the ''Guide to Computer Radio 
Control Systems." This is an instructive textbook 
and comprehensive guide that complements all 
instruction manuals and covers all brands and all 
aspects of programmable computer radio systems. 
According to Dynamic Modelling, if you fly pattern, 
sailplanes, helicopters, fun-fly, or scale or are sim- 
ply a sport pilot, this book will be a valuable addi- 
tion to your library and will save you hours of time 
when it comes to understanding your radio's logic. 
Author Don Edberg, who has written three instruc- 
tion manuals for Futaba and the aftermarket book 
"Programming the Futaba Super 7," has written this 
book in everyday-modeler, easy-to-understand 
English. It speaks directly to the needs of modelers 
and the practical uses of our computer radios. The 
intent of this book is to blend the understanding of 
computer radio operation with easy reading — an 
unusual combination that is most welcome. For 
more information, contact Dynamic Modelling, 4922 
Rochelle Ave„ Irvine, CA 92714-2941; (714) 552- 
1812; email 72417.2067@compuserve.com. 


C onsidering all the time you spent on that beauti- 
ful scale project, doesn't it make sense not to 
cut corners at the last moment on surface mark- 
ings? Well, doesn't it? You can get exactly what you 
want, and what the project deserves, as on this Vfe- 
scale Bfl09 with custom-made transfers from Pro- 
Mark Model Graphics. Besides the long list of in- 
stock transfers Pro-Mark has — including rivets, 
panel lines and other surface detail — Pro-Mark will 
custom- make almost anything for you. While they 
have an extensive aviation library on hand and can 
work from their publications, Pro-Mark is used to 
working with modelers and their own documenta- 
tion. They are ready and willing to work closely 
with you to make the dry- transfer markings that are 
precisely what you want. Contact them at Pro-Mark 
Model Graphics, 751 Airport Rd., Metropolis. IL 
62960; (618) 524-2440; fax (618) 524-3617. 


MORE TIME HYING— 
lESS TIME READING! 
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farther away from the prop during 
adjustments. This vary affordable 
engine carries Thunder Tiger's 3- 
year warranty* For more infomnation, 
contact Thunder Tiger USA Inc*, 
2430 Lacy Ln,, Ste, 120, Carroitton, 
TX 75006; (972) 243-8238; fax (972) 
243*8255. 


l/> SCOOP 


at 86.2dB 

T hunder Tiger's new GP *42 is 
designed to be an affordable, 
user-friendly sport engine for the 
first-time flier that, thanks to a newly 
designed, baffled, expansion-cham- 
ber muffler, produces only 88*2dB 
(by FAI standard test), according to 
the manufacturer* The GP *42 fea- 
tures ABC piston/sleeve technology 
and an air-bleed carburetor with a 
main needle valve that is angled 
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L ike everyone else, I love a model ihai Oies 
well. But one that flies well and is easy to see 
makes me fly even better! The new Crazee from Dymond 
ModeLspon USA is an aerobatic performance glider that is 
highly prefabricated, and it's hot pink! The wings and elevator 
are pre-cove red, and all push rods, servo tray and motor mount (for Astro 
05 or similar) are installed. A glow version is also available. Specs are 

wingspan, 63 inches; requires 4- 
channel radio; Dymond Max 6 or 
05 motor: and 7 to 10 cells. For 
more information, contact 
Dymond Modelspon USA Ltd., 
500 Court Si., Park Falls, Wl 
54552; (715) 762-2710: fax (715) 
762-2542; toll-free order line 
(B88) 4FUN-FLY. 



U nlike air density, it seems certain things, like Einstein's Theory of Relativity, may scale down within the space and 
time immediately occupied by a scale model moving at high speed. Stranger things can, and have, in my opinion, 
happened. During this past hurricane season, Top Gun promoter and scale aficionado Frank Ha no was doing some 
speed runs with his ''^-scale F-86, which was recently refitted with the experimental 
Russian Gorkt/Shmimikokoff turbine that is equipped with the first ever 
afterburner for models. On the morning of October 21, Frankie 
was diving at the speed trap, in full afterburner, when his craft 
got caught in a wind-sheer downdraft, the kind that often 
gives birth to tornadoes. As the craft reached an 

unknown speed {''/b-scale speed, not full-scale, obvi- ^ 

ously) the fuselage seemed to compress when 
suddenly, the engine flamed out* The model was V B 

apparently ripped back into “real time" without a proper S 

deceleration sequence* The permanent resulL as you can see for 
yourself, was not a pretty sight. On a brighter note, the once portly 

'’/b-scale pilot (modeled after Frankie) was now a slender young man ' 

with a full head of hair. The F-86, rejuvenated ^/s-scale pilot and ^ ^ v 

Frankie are currently all at NASA for testing and observation. 'y ! 


Does E=MC^ @ % scale? 
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A NEW SPIN ON IT 

"Engine turning/ as used 
on the Spirit of St Louis 
cowl, is easily duplicated. 
Grind a pencil eraser to the 
diameter required, then 
spin rt In a drill while gently 
touching It to the metal 
part Hides scratches, etc., 
on metal landing gear and 
looks beautiful. 

Manuei Suero, 
Pembroke Pines, PL 


ADJUSTABLE 
HORN 

Use copper wire to 
bind a pair of 
threaded aileron 
horns together 
(one of them cut short 
as shown), then solder them. This can be used for eleva- 
tors and flaps. 

Alonso Araya, Concepcion, Chile 


ROLL ’EM UP 

Mount an old roller blind 
on the overhead beams, 
then tape only the top 
edge of your plan to It. It 
will roll up neatly out of the 
way with just a tug of the cord. Wooden spacer blocks 
might be needed on the brackets. 

Skip and Ceiia Delius, Bailwin, MO 


LUG FIX 

Shape a piece of aluminum angie (a), then screw it to the 
remaining good muffler lug. Pack the missing area (b) with 
metal-filled epoxy ^om Ace Hardware, etc.), then when It 
has cured, file the whole assembly to shape. Do not 
remove the angle: it is a reinforcement. 

Henry Loos Sr,, Waterford, NY 


ANTI-SPLIT 

Glue perforated metal 
patches at the mounting- 
screw locations inside 
your fiberglass or plas- 
tic cowl, then cover the 
patches with a layer of 
fiberglass cloth. This 
stops the cowl from 
cracking around the 
screws and prevents 
the screws from tearing 
through the cowl. 

Robert Peterson, 

Youngstown, NY 


SOLED ON THE IDEA 

Cut new tires out of old beach sandals and mount 
them on an existing metal hub (or make a wooden 
hub out of a large dowel, then CA It Into the tire). Spin 
the tire In a drill and use a sanding block to shape It. 
A wooden hub will need a metal bushing. 

Hashem Waghighi, Shiraz, Iran 
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while yau pull a strip of 320 sandpaper back and forth. 
Wing seating will fit tike you won^t believe. (Keep the 
smoobi side of the paper in contact with the wing.) 

Barry Packman, Loftus, Australia 


SLIP-PROOF 
DRILL JIG 

Glue sandpaper to 
the contact faces 
of your great little 
Robart Hinge Point 
jig to stop it from slid- 
while you drill hinge 
holes. Lee recommends 
80-giit 

Lee BafeSr Toiovana Park, OR 



drill j 
ing 


ou/l 



BIO GULP 

An eye-drop bottle 
such as Visine can be 
drilled to accept a force- 
fitted fuel line that's connected to 
your Cox as shown. Pierce the 
bottle with a pin to vent it, then plug the line Into the bot- 
tom overflow tube. Tightly cap the filler tube, using a 
screw and a piece of fuel line so that the engine will keep 
sucking fuel from the bottle even when the engine’s tank is 
empty. Doubles the run time of your Cox. 

Wctor Sngh, Bridgawaten Wove Scotia, Canada 




b MANUAL TOW 

A cheap carrying handle 
or an outhouse paper roll 
holder (a) was 

modified to permit hand -towing of a 
2-meter glider. Also shown is a pul 
ley arrangement (b) that will not 
cause wear on the expen- 
sive Dacron towline 
Hand-towing is _ . 
popular in Europe, 
and the single pul- 
ley method effectivety doubles 
the towing speed. 

Sruno Vantoumhout, 

Opwijk, Belgium 


CONN 
ARTIST 

Drill and slit a 
piece of butter 
tub plastic, or 
similar, as shown. Force It over your aileron connector, 
etc., before plugging them together. Now you know 
they will not slip apart in flight Ideal for hidden con- 
nectors that can not be easily inspected. 

Ray Brosinsky, Rocky Mountain House, 
Alberta, Canada 


A CUTUP 

This bent metal gauge (a) guarantees accurate cuts for spacers 
and diagonals, as long as the legs are in contact with the 

longeron, etc. When 
space is cramped, use 
the smaller version 
(b) with a hardwood 
block. Sandpaper (c) 
should be glued to the 
bottom to ensure that the 
tool does not slide. 

Bob Zimmerman, 
Oes Moines, lA 4 



IB MODEL AIRPLANE NEm 




Pilot PROJECTS 

A LOOK AT WHAT OUR READERS ARE DOING 


SEND IN 
YOUR 

SNAPSHOTS 

Modei Airpiane News is 
your magazine and, as 
aiways, we encourage 
reader pariicipation^ in 
"Titot Pfofects. " we feature 
pictures tram you— our 
readers. 8atU cofor sUdes 
and cofor prints are accept- 
adie. We receive so many 
piwtographs that we are 
unadie fo retarn them. 

Alt photos used in this 
section wilt de eiigidte tor a 
grand prize of $500. to tie 
awarded at the end at J997. 
The winner witt de chosen 
from aii entries pudtished, 
so get a photo or two. pius 
a brief description, and 
send them inf 

Send those pictures 
to: Pilot Projects. Ntodei 
Airplane News.tOO East 
Hidge, Ridgefield. CT 
06877-460$. 



SOPWITH 

SCHNEIDER 

Lawrence Klingberg of Canyon 
Lake. CA. spent 1 years scratch- 
building this Vi-scale model of a 
1919 seaplane from Robert Hirsch 
3-views. Made of balsa, spruce and 
plywood, the Schneider is covered in 
Solartex with Rusioleum paint and 
butyrate dope, and it features black 
MonoKote graphics, A Sachs 5,8 
engine hauls the 50-ponnd plane 
through the sky. 


BEAUTIFUL 

BIPE 

This model of a 1 939 Waco 
ARE cabin biplane has an 
88-inch wingspan and 
weigh.s 19 pounds. Buford 
Wilkes of Gas City, IN, 
scratch-built the plane and 
says that it flies very well 
on a Quadra 35. Buford's 
flying buddy Howard Manz 
took this photo. 




BASHED BEE 

John Radebaugh of Seattle, WA, says that a Clancy 
Aviation Lazy Bee got him hack into the sport after a 
5-year hiatus. He bashed this 32-inch-span Bee by tak- 
ing out a bit of its center wing section and positioning 
what was left over to mid- fuse I age, then changing the 
decking a *Vee bit/' John tells us. “It flies like a scoot!'* 
The Bee is powered by an O.S, 15, 



RECORD BREAKER 

Mike Hawkins of Bangkok, Thailand, sent this photo of his W-scale 
Davis D A9, The model has a 38V^-inch wingspan and weighs 5 pounds, 
4 ounces, with an Irvine 40 ABC engine, li features a retractable nose 
wheel and mechanical mixer tor rudder/elevator. Mike first saw the full- 
size aircraft at the Lakeland, FL, EAA Sun 'n’ Fun Fly-In. 



SUPERMARINE SPITFIRE 

This 8 1 -inch-span Dynaflite Spitfire was built by 
Franco Giampiccolo of Beaumont, TX. It features 
Spring Air retracts and a '/5-scale Officers and 
Gentlemen RAF WW II pilot. Franco covered the 
model to duplicate the camouflage and markings of 
the early RAF Polish squadrttn. 
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AMPHIBIAN 
ON TAKEOFF 

Charles Smith of Loveland, CO, 
scratch-built his Loening L -8 
from Repla-Tech plans. It has a 
70‘inch wingspan, weighs 8 
pounds and is covered with silk 
and dope. An Enya .60 gets this 
model off the ground and water. 



MICROJET II 


Bradford Lcwandowski of Toledo, OH, scratch- 
built his ^/lA Microjet H from Model Airplane 
News plans. A mechanical engineering student at 
Cornell University, Bradford built the entire air- 
frame in one weekend and had the model ready 
for flight after another weekend’s work. He says 
that it tracks perfectly straight and maneuvers 
very well 



Ve-SCALE HAWK 

Rinie van Baardwijk of Drunen, the Netherlands, slightly enlarged Model 
Airplane News plans to build this 63-inch-span Curtiss P- 6 E Hawk. He covered 
the model with nylon/paper and dope and painted it in its authentic colors. The 
plane weighs about 9 pounds and is powered by a .90 Saito engine swinging a 
15x6 Menz prop. Rinie tells us that he took the model to the field for the first 
time on his 33rd birthday, and he’s pleased to report that it flew perfectly. 



WALLY’S ANTIQUE AEROPLANE 

Wally Zober of Apopka, FL. scratch -designed and built this giam sport- 
scale 1911 Sommer monoplane. He powers the model with a G-38 engine 
and uses four heavy-duty Ainronics servos on rudder, elevator and ailerons 
and uses a standard servo on throttle. Wally uses a 6 -channel Airtronics 
Vanguard system for control. 

STILL FLYIN’ AFTER ALL THESE YEARS 

Stan Rutz of Muskegon, MI, tells us that an ad in a 1938 issue of Model 
Airplane News offered a kit for this Comet Clipper for $4.95; this model 
flew' free-flight and control line and, after some cap-stripping and regiuing, 
was resurrected 35 years later for R/C. An 0,S, ,20 4-stroke powers it now, Stan bought the Baby Bombshell in 1941 for $1.50 and a 
year’s subscription to Air Trails. The 14-ounce, 2-channel plane is still flying on a Cox Black Widow. 4 , 
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I N JULY '92 and June 
’93* Model Airplane 
News published articles 
on my pneumatically 
powered three^ and two- 
position Fowler flaps. 
These articles contained 
photos, plans (FSP07922 
and FSP06932) and con- 
struction notes for building 
and installing these flaps in 
a P-38 Lightning. Since 
that time, 1 have searched 
for ways to simplify and 
improve my designs. Of 



A gootf aorfEal piioto of a Lightning coming fn tor a tanding. Tho fuihmixo P-JS dopioyod 40 dogrooB of flap 

In tho tutt-down pomftion. In modal use, Powler flaps nmmd only be doptoyod 2S dogrooB for tho fdtt-down position. 


SBPVo-Opepated 

EC|II|IQI| EIQUO a simplified approach to 
I UlflllGI I IQUO 3-position deployment 


particular significance is the development 
of a new flap hinge block that eliminated 
16 items from the original parts list When 
building four separate flap sections for a 
P-38, there are 64 fewer pans to build. 

SERVOS INSTEAD OF AIR 

I have never been completely satisfied with 
the use of air to operate flaps. Air cylinders 
are heavy and require a substantial amount 
of onboard support 
equipment. During one 
of my experiments* 1 
was pleased that 1 
could program auxil- 
iary channel servos to 
traverse a 130-degree 
arc. It became apparent 
that a 2^/4- inch long 
servo arm could pro- 
duce 4 inches of linear 
travel. At the outset* 
the idea of such a long 
servo arm was a bit 
disconcerting. How- 
ever* one of the inher- 
ent features of Fowler 
flaps is that they 
require very little 


power to operate. Unlike other flap designs, 
air loads are not directly applied to the 
actuating power source. In fact, air loads 
assist in the operation of Fowler flaps. 

My friend Ed Newman is an avid scale 
enthusiast and a regular panidpant at Top 
Gun and the Scale Masters. Ed had 
acquired a set of Model Airplane News 
Fow'ler flap plans and contacted me about 


him about my new servo-powered version, 
and 40 minutes later, he was at my door. 
We looked over the plans and discussed 
the various installation options. Ed brought 
up the possibility of using the servo arm to 
provide flap rotation as well as flap exten- 
sion. I was intrigued with the idea and 
thought it worth further investigation. Ed is 
a draftsman by trade and offered to draw 
up the plans if I worked out the details. 

The results are presented 
here. 

Figure I represents my 
updated version of the 
original flap design. 
Telescoping tubes replace 
the original’s air cylinders, 
a flap hinge block replaces 
the previous complex 
hinge assembly, and a 
servo replaces air as the 
power source. 1 used a set 
of these flaps in my 
scale P-38 ‘’Yippee” using 
JR* 517 standard-size 
servos. The installation 
is lighter* less troublesome 
and eliminates the onboard 
air support equipment. 


fitting the flaps into a ^6-scale P-38. I told 



Mora*9 my P~38 modol "YIppao** with tho ftap» fully doployod. Tho modal landn tikm a but- 
iarfty with aora faat. 
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Figure 2 illustrates the concept of using 
the servo ann to create the flap-down angle 
as well as flap extension. The rotary 
motion of the servo arm is converted to lin- 
ear motion by the pushrod connected to the 
flap hinge block. A second pushrod is con- 
nected to the flap control horn. The flap- 
down angle is created by a U-inch differ- 
ence in the linear travel of the two 
pushrods. This translates into a flap-down 
angle of 25 degrees using a -V4-inch flap 
control hom. The servo arm design brings 
into perfect harmony the three motions 
involved. 

TUBULAR SUPPORT 

1 have experimented with various combi- 
nations of tubes to find the ideal material 
for friction-free operation. Brass and alu- 
minum are not suitable for this application. 
The ideal combination proved to be Dave 
Brown Products"*' fiberglass pushrods for 
the outer housing tubes and aligned fiber 
composites (AFC) 0.240-inch carbon-fiber 
lubes for the inner flap support tubes. If 
not available at your local hobby store, the 
AFC tubes may be obtained from CBA 
Models* of Warren, OH. 

Considering low- budget operation and 
the need for servo operation synchrony, I 
tested the JR 517 (40 oz.-in. torque) servo. 
During the tests, the 517 provided the 
desired linear travel; however, I had to sort 
through six additional servos before find- 
ing three that would traverse the same 
degree of arc as the first servo. Many low- 
cost servos do not maintain equal compo- 
nent tolerance levels, and this affects their 
ability to operate in complete synchrony. It 
appears that any standard, mini, or low- 
profile servo in the mid to upper price 
range will do the job. In some cases, wing 
thickness limits the size of the servo that 
can be used. 1 also tested the JR 321 (29.2 
oz.-in. torque) miniservos in a 1^5-scale 
P-38 and encountered no problems in 
range of motion or power, 

CONSTRUCTION 

Figure 2 illustrates the general layout of 
the parts for a Fowler flap. No specific 
dimensions are given because the various 
wing structures require a different installa- 
tion treatment. The photos of Ed 
Newman’s Vfr-scale P-38 show how the 
wing structure at the inboard flap position 
is different from that at the outboard flap 
position. Having determined how and 
where the parts would be placed in the 
wing structure, Ed made a jig to hold the 
tubes in proper alignment while he assem- 
bled the flap support tubes and flap hinge 
block. The tubes and hinge block assembly 


then became the jig, 
which aligned the 
outer housing tubes 
within the wing struc- 
ture while they were 
cemented in place. 

Note that the tubes 
supporting the inner 
flap assembly are 
mounted on platforms 
spaced between the 
ribs. On the other 
hand, the tubes of the 
outboard flap assem- 
bly are mounted on 
balsa rails cemented 
to the rib structure, Ed 
plans to use the JR 
321 miniservo to 
power his flaps. 

The only part of 
the project that re- 
quires some degree of 
accuracy — the servo 
arm — is illustrated in 
Figure 3, Note that 
^A 2 -inch ply is used 
for the servo arm, 
but fiberglass, carbon 
fiber, or plastic may 
be used for this pur- 
pose. If ^/72-inch ply 
is not readily avail- 
able, laminate pieces 
of ’/^2-inch and Vi6- 
inch ply together. Cut 
and shape the four servo arms, then sand- 
wich all the parts together for the hole 
drilling operation. Any variation from the 
specifications cited in the drawing will at 
least be reflected in all servo torque arms. 
The shoulder around the splined hole of 
the servo wheel is not the same size for all 
brands. It may be necessary to chamfer the 
^^-inch-diameter hole to accommodate the 
servo wheel being used. After the 2-56 ball 
link and no. 2 button-head screws have 
been installed, snip off and grind down the 
excess lengths. 

Figure 4 illustrates a method of con- 
structing the flap hinge block. Another 
way would be to use hard balsa or bass- 
wood shaped to accommodate the trailing 
edge forward sweep and holes drilled for 
the tubes, hinges and flap pushrod connec- 
tor, This would surely require a template to 
ensure proper alignment of the holes. Be 
creative. 

PROGRAMMING FLAP OPERATION 

Select one of the flap assemblies as Rap 1 . 
This flap will be used to program the servo 
travel endpoints. Raps 2, 3 and 4 will later 


be mechanically adjusted to coincide with 
the operation of Flap I . Remove the servo 
arm to be sure that i! does not accidentally 
contact some part of the wing structure, A 
small, standard-length servo arm may be 
used to observe the operation. 

Turn on the radio system, and enter the 
menu required to program the flap end- 
points, Program the transmitter until the 
servo reaches its maximum flap-up travel. 
Reposition the small servo torque arm to 
assume the position as indicated in Figure 
2. Program the servo’s travel to the maxi- 
mum flap-down position. Remove and 
reposition the servo arm as often as neces- 
sary until the flap- up and -down endpoints 
are the same distance from the half-flap 
position. The lengths of the servo arms for 
each scale size OA *^.5 and k scale) are 
shown on the full-size plans and are 
designed to extract about 122 degrees of 
arc from the ! 30- degree maximum. This is 
to allow some room for adjustment at 
either end of the arc. 

With the servo programmed to the max- 
imum up endpoint, back it off about 4 
degrees. Attach the modified servo arm to 
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SERVO-OPERATED FOWLER FLAPS 



Thlm it Ed Ntwmtn*t timfift Jig that ht ttstd to asttmbie and potft/on 
tha Hfbat bafora tbajr wara fnataftad In tha modat^t wing. 


Legend 

1. Flap 

2. Kieet or Du-Bra hinge 

3. 4-40 self treading aileron horn 

4. 0.04? piano wire 

5. Hinge block 

0. Great Planes 2-56 clevis 

7. 2'56 threaded coupler 

8. 2-56 pushrod 

9. JR mini servo #321 or #3021 


10. Dave Brown fiberglass 
pushrod 

11 AFC carbon tube 0.2400 in. 

12. ply woo d se rvo to rq ue 
arm 

13. Du-8ro 2-56 threaded ball 
link 

14. Du-Bfo nylon socket 

15. plywood tab 

16. No. 2 button head sheet 
metai screw 

17. 4-40x1 in, bolt 



reflect the desired flap-up posiiion, and 
connect the flap extension pushrod. Using 
a ruler for measuremem> extend the flap to 
the required linear travel The flap-up and 
flap-down endpoints have been estab- 
lished. Save these values in your computer 
radio and return the transmitter to the 
operate mode. 

Adjust the pivot point of the flap hinge 
and the flap control horn pivot point so 
they are Va inch apart. Connect and adjust 
the length of the tlap angle pushrod so that 
the flap is set in the proper flap-up posi- 
tion, All things being equal the flap should 
reflect a 25- to 27-degree down angle 
when the flap is fully extended. Connect 
flaps 2, 3 and 4 to the radio system. 
Position the servo arms to reflect the same 
flap-up posture as Flap 1. Adjust the flap 
extension pushrod to reflect the flap-up 
posture. Adjust the flap control horn to 
reflect the same 3/4 inch between pivot 
points as before. Connect and adjust the 
length of the flap-down angle pushrod to 
reflect the proper flap-up posture. The 
operation of all flaps should now coincide. 


RECEIVER 

HOOK-UP 

As previously stated, 
Fowler flaps require 
very little power to 
operate. A double 
Y-connector system 
can be used to con- 
nect all four flaps to 
the receiver flap 
channel. This hook- 
up technique re- 
quires that all ser- 
vos be installed so 
that the direction of 
travel is the same 
for ail. If for any 
reason a flap or 
flaps should stall, 
the electrical load 
on a single channel 
may not bode well 
for the receiver. As 
a general rule, 1 
never connect more 
than two servos to 
the same 



Jaa Qratia It mcratch’building a C-‘i30 Mmrculat and hat 
fneliidad tha P-3& ffttp datfgn to fit hit modal Orlgfnaityr 
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receiver channel To keep servo 
leads as short as possible, I use 
two receivers in my P-38s. All 
servos on the left-hand side of 
the aircraft are connected to the 
receiver in the left boom, and all 
servos on the right-hand side of 
the aircraft are connected to the 
receiver in the right boom. Of 
course, both receivers are on the 
same frequency and the antennas 
remain inside the booms. 

The two flaps per side can be 
connected to the receiver via a 
Y-connector or to separate chan- 
nels that are mixed together. In 
the case where one receiver is 
used, it is recommended that the 
right-hand flaps be connected 
via a Y-connector to one auxil- 


iary channel and the left-hand flaps be con- 
nected via a Y-connecior to a different 
auxiliary channel. The two channels are 
then mixed together. These latter two tech- 
niques offer an added advantage in that the 
direction of travel for the right-hand servos 
can be opposite that of the left-hand ser- 
vos. Appropriate direction of servo travel 
can be controlled by the transmitter's 
reversing switches. This allows more free- 
dom of servo installation for each side of 
the aircraft. 

FLIGHT OPERATIONS 

I use a flap channel that is controlled by a 
programmable, ihree-posilion switch to pro- 
vide flap-up, half-flap and full-flap deploy- 
ment. I use 5 -cel I baiteiy packs for the air- 
borne equipment. 

In my earlier articles, ! cited a flap-down 
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TO ORDER THE FULL-SIZE PLAN (FSP03972), CALL 1-600-537-5874. 


3/8H0LE 


Figure 3 

% scale 
pattern 





Figure 5B 

Typical section through 
flap in up position 


Figure 4 

Hinge block construction 


KLEET HINGE 



angle of 40 degrees to be consistent with the 
flap-down angle employed on the real air- 
craft, However, speaking from personal 
experience, the model does not react to a 40- 
degree flap-down angle in the same manner 
as the real aircraft. 

When the landing gear are extended, the 


landing gear bay areas, as expected, create a 
significant amount of drag. A 20-degree, 
half-flap selection caused the model to bal- 
loon. On the final approach with a full 40 
degrees of flaps deployed, substantial power 
was required to drag the model to the run- 
way, This was completely unacceptable and 


can be likened to driving with both brake 
and accelerator applied. 

After ail, we have scaled down the size of 
the aircraft, the flight control surfaces and 
the extension of the flaps. So why insist on 
maintaining a flap-down angle consistent 
with the real aircraft? Experimentation 
reveals that the ideal fiill-flap configuration 
should be about 25 degrees. Flight perfor- 
mance appears to closely approximate that 
of the real aircraft. Speed checks with a 
radar gun reveal the full-throttle speed in 
level flight is about 97mph, On final 
approach with flaps fully deployed, the 
speed is about 32mph. The ^/5-scale, 54- 
pound model touches down like a butterfly 
with sore feet. 

*Adi^resses are /isted a/phabtiica/ly in the Index 
of Afanu/aemrers on page I2S . 4 
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HALdeBOLT 


YOUR LETTERS 


T he past two editions have 
featured R/C pylon -racing his- 
tory, The surprise was how 
extensive it is. and there Vs more! At 
this time, though. OT R/C needs 
attention, so we*U have a break from 
pylon racing to catch up a bit. Enjoy! 

FROM THE MAILBAG 

A photo of OT'er Jim Kirkland with 
his Nats-winning. proportional- 
controlled Beachcomber in the June 
*96 issue prompted a fine letter from 





Oof in mcKlnl0y’9 Attro 035‘pow«r*4 LW 
Ymnktte; onty one of Me extenmtvm mtabfej 
advocates etectric power for reaifstlc OT 
H/C fffghts. 

Michael Garner of Pome Vedra 
Beach, FL. He tells us the photo was 
taken at the '63 King Orange Jntemats 
and the trophy pictured was for that 
win, Mike mentions that as CD at the 
contest, he caught some flak about 
favoring a Florida flier. Of course. 
Jim’s subsequent Nats win vindicated 
that judge’s ruling. As a flier, designer 
and gentleman. Jim Kirkland was a 
“top gun”! 

OT’er Frank Schwartz of 
Hendersonville, TN. has a passion for 
the designs of Harry Watson and the 
kits produced by Keystone Models in 
Lemoyne, PA, during the early '50s. 
Our recent discussion of the first 
“quick build” kits brought reaction 
from Frank reminding us of 
Keystone's Pacer kit, I believe I am 
aware of happenings of any magni- 
tude in those days, but even with 
Frank's input, my knowledge of 
Keystone is very vague. After the LW 
Jenny w'as on the market. I do recall 


being surprised by a 
small Keystone adver- 
tisement claiming that 
the kit could be built in 
four hours. 

Apparently. Frank 
and friends had consid- 
erable success with the 
Pacer and found that it 
could be assembled in 
fess than four hours. 

Wonder how? The fuse- 
lage had two plywood 
sides, just two ply bulk- 
heads and a firewall. As w'iih the LW 
Jenny, the Pacer's sides were fastened 
to the bulkheads with nail brads. Such 
simplicity required very little assem- 
bly time. The Jenny wing had a 
heavy-duty spar onto w'hich notched 
ribs were positioned wdth robust, 
shaped and notched leading and trail- 
ing edges. The Pacer carried this one 
step further by eliminating the spar 
and substituting greatly oversize lead- 
ing and trailing edges. Thus, either 
wing could be assembled in about an 
hour. 

Frank is very anxious to have any 
information and/or material pertaining 
to Harry Watson and Keystone 
Models. His address is 102 Crestview 
Dr.. Hendersonville. TN 37075. 

Colin McKinley of Winston-Salem, 
NC. is a strong advocate of using elec- 
tric power to duplicate the pertbrmance 
of OT R/C models. His stable of many 
so powered attests to bis theory. The 
latest is an LW Yankee that uses an 
Astro 035 for power and has rudder- 
only controL It w'on the “Spirit of 
Selinsgrove” award at the '96 VR/CS 
meeting. (The Yankee was another 
encore to the LW Trainer, which 
attempted to entice more modelers into 
EVC by using a simple structure.) 

Zach Allerton’s friend Joe 
Broscharl (Volant and New Castle. 
PA, respectively) scratch-built an LW 
Cruiser in 1965. He pow-ered it with 
an Enya .29 and used Controlaire 
reeds for guidance. After 250 success- 
ful flights that year, it was retired for 



Zach Aiterton of ¥otantf P4, dtaptaym Joe Bromcharl^a 30- 
year-old LW Crolsar and Contmlafra reed radfOt which fe 
now Hying again. Note the pristine condition of this 
ancient modmL 


more complex models. Now out of 
R/C, Joe took the Cruiser out of storage 
and gave it to Zach with the proviso 
that it would fly again. This past 
August, the 30-year-old model took to 
the air w^ith a modern radio and an 
O.S. .26 engine for its 25 1st to 253rd 
flights without incident. Zach says 
that in spite of its age, it is a joy to fiy! 

Charles * 'Jerry” Burk of Arlington. 
TX, checked in with an interesting 
story. It seems that Chuck had an 
early start in R/C— 1946, in fact. He 
purchased an R/C Headquarters sys- 
tem in kit form and sought the assis- 
tance of a ham operator for assenibly. 
However, the RCH system never 
worked correctly and was not flown. 
Years later, with some experience 
under his belt, he dug the RCH .system 
out and inspected it. Would you believe 
the ham operator had connected 
the signal switch to the tube's plate 


BUILD IN 4 HOURSI 

RADIO COWTftOLLCO 

M£ /‘warnffus £vi/i sfs>M£Q 

WIN6SPAN 53* 



Model un tuambl«d in foor houra ai l«a« com- 
plelal/ lncfabricailed nal "puihauta'" bwl clann <41 
piece! th*l Xay in pUet end fill 


”,™ KEYSTONE MOOELS 




Model Airplane Hews advertimement of 
IBS? offers fho Korstone Pacer that 
could ba bulH In Just 4 hours. 
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Golden ACE OF R/C 


AUTOGYROS— THE NEW FRONTIER? 

I f I may us© an author's prerogative, I hope you will find this report interesting, 
even if not particularly OT. 

When I spent over a year in 1977 investigating the mysteries of autogyro 
design, I found autogyros to be a neat, different and exciting way to fly, but 
general interest was not evident. Helicopters were the thing at that time. Since 
then, Modei Airplane News published my Autogiro (September 1977), and there 

have been numerous reports of 
others enjoying that bird. 

During the past year, I have 
been looking into more 
advanced autogyro concepts. 
With this effort, I was surprised 
to find I was not alone — better 
yet, there were numerous 
R/C'ers having a go at gyros. 

It seems prudent for me to let 
you all know that there is an aut* 
ogyro “movement" well under 
way. Gyro idiosyncrasies are not 
mundane, and unfortunately, very little tech data is available in text form. Thus, 
the gyre people have found it expedient to band together to share their knowl- 
edge and experiences. 

William Friedlander (Hudson, Wl; email address: wlHiamf^pressenter.ccm) 
has been serving as an unofficial clearing house for Information both by mail 
and on the Internet Bill indicates he has already had contact with over 1 00 
modelers active and 
interested in autogyros. 

What seems apparent is 
that shared info has 
resulted in considerable 
gyro advances and per- 
formance Increases. 

In fact, the several 
autogyro symposiums 
and fly-ins held have had 
fine demonstrations of 
numerous styles of gyros 
in flight. Many have been 
outstanding! 

Most impressive was a demo at a Phoenix event put on by Emilio Cabezas of 
Spain (yes, the action is worldwide!). Imagine, if you will, that he holds the gyro in 
hand with the engine at full power, allows the breeze to bring the rotor up to 
speed, then simply allows it to fly out of his hand as you might hope it would! 
Then after showing the different autogyro flight abilities, he drops in nearly verti- 
cally to a no-roll-out landing. Remember, the only control used is “tilt-rotor." It 

was most impressive to all 
and a fine demonstration 
of autogyro potential! 

\n this day of Jets, 
turbines and helicopters, 
the modeling frontiers 
are disappearing. Thus 
the mystique of the auto- 
gyro can be appealing to 
those looking for new- 
ness. Best of all, gyros 
are not costly, as so 
much of the new tends 
to be. Interested? You, 
too, can get online! 

[Editors' note: if you're oniine, check out the GyroNuts Web page dedicated 
to modei autogyros af http://ourworid.compuserve.com/homepages/noeth/] 





circuit. No wonder it didn't work! 

Jerry got a real R/C start in 1952 
with an LW Trainer and later with a 
deBolt Equalizer from Model Airplane 
News plans. His girlfriend (now his 
wife) painted the Jerry cartoon character 
on the Trainer for him. He tells us that 
he still has both 44 years later (with 
both looking a bit “frazzled'"!). Would 
bet that earns him a bunch of points! 

About 30 years ago, Jerry switched 
to engine collecting and now has over 
225 ignition engines. He recently 
returned to R/C and is amazed at what 
can now' be had and done these days. 
Welcome back, Jerry! 

Leo Martin of San Clemente, CA, 
tells us about the “hotrod"' he has made 
out of the deBolt Special (a Goodyear 
prototype pyion racer). He has had four 
of the little racers, which were powered 
by ,60s! As you might imagine, he says 
that vertical is right out of this world! 
Apparently, he and his friends enjoyed a 
raft of P-S hooters, but the acme was the 
Interceptor, which would do 16-point 
rolls on a line with only aileron input. 

As an elder statesman, Leo, like 
many of us, finds aging eyesight a hand- 
icap for flying. He thinks that flying a 
larger plane might help, so he is now 
completing an LW P-51 — hopefully, 
not .60 powered! A .40 was a great 
match for that one. 

Richard Crawford of Iron River, MI, 
adds to the LW saga, saying that his 
Champion did w'ell for him in I96L 
Originally powered by a Fox .15, it 
used a Min-X radio with a compound 
escapement on rudder operating an S-N 
engine. After many flights, a Heath Kit 
propo system and a Veco . 1 9 were sub- 
stituted. Richard says he could really 
extend his flight times by leaving the 
landing gear off and hand-launching 
(which was the norm in those days, 
anyway). The propo really brought the 
Champ to another life! Rich now builds 
and flies fighter types but will always 
remember the joy of that first model 

So many of the incidents and experi- 
ences you all keep reporting involve 
my designs. I sure feel meek mention- 
ing them time and again, but if that is 
the history, it leaves me with little 
choice — sorry! Maybe you could add 
some variety! 

And so it was as you all climbed the 
ladder. Please don’t forget that this is 
your OT R/C place! + 
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CONSTRUCTIOH 

The Kyosho Space walker is an ail - 
wood spoil -scale ARF model of the 
full-size counterpart, and it comes 
already covered with film in the 
Anglin color scheme. Wheel pants, 
plastic cowl and formed plastic 
wingtips greatly enhance the 
jnodc I a ppearance. Assembl y js_ 
easy, and the model can be put 
together in a couple of short 
evenings. Here's what I found 
when I built mine. 

The wing is the First pan lo be 
built, and it comes as two wing 
panels. The Spacewalker uses two 
servos (one in each panel) to oper- 
ate the barn-door ailerons. The 
hinge slots are already cut, but you 
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should trial-fit the ailerons to 
check for clearance and smooth 
operation before securing the 
hinges in place with thin Zap*. 
The plastic wingtips can be 
attached with a ver>' thin bead of 
medium Zap. but don't use Zip 
Kicker: this will generate too 
much heal and distort the plastic. 

I joined the wing halves with 30- 
minute Z-Poxy. The wing joiner 
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f HEN IT FIRST came aui 

by VIC OUVETT W If avi- 

mj viL ULivtn f emhusiasfs rhaiigln 

Jesse Angiin's Spmwalker captured 

the very spirit of Golden Age aviatum. This experimental. 

homebuilt mreraft. with its open cockpit, steel tube con- 

ItrucWdn ^oth covenng*lbc^s If^e itjfew n0it ^irou^ 

a time warp that originated in the !930s or '40s. 

Thanks to the giant -scale kits produceel by Sig M/g.*, 

the Spacewalker has also captured the hearts of many 

modeters. With its gentle, yet aerobatic flight performance, 

the Spacewalker is becoming very poptdar at scale contests and is seen more and more 

at local flying fields around the country. But what was really needed u as a smaller. 

ARF version. Kyosho* s"^ Spacewalker ARF fits the hill nicely, 




SoacewaUcer 
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SPECIFICATIONS 

Modsl; Space walker ARF 
Type: sport scale 
Manufacturer: Kyosho 
Wingspan: 62.4 in. 

Wing area: 666.5 sq. In. 

Weight: 5.5 lb. 

Wing loading: 19.04 oz./sq. ft. 

Airfoil: NACA 2415 semisymmetrical 
Length: 43.4 in. 

Engine req’d: .32 to ,40 2-stroke, .46 
to .52 4-slroke 

Engine used: O S. FS .52$ 4-stroke 
Prop used: Kyosho 11x7 

No. of channels req*d: 4 {throttle, 
©levator, rudder and ailerons) two servos (or 
aileron 

List price: $349.99 

Features: the Space walker is an all -wood 
ARF that is covered with film and includes 
complete instructions: a plastic cowl; wheel 
pants; plastic wingtips; formed- wire landing 
gear; wheels and hardware: and a clear 
wtr^ shield. 

Comments: this is a good-looking, quick- 
to-build sport-scale model with excellent 


flight characteristics. 

Hits 

* Excellent low-speed performance. 

* Good construction qualtty . 

* Easy to assemble. 

Misses 

* Position of the wheel pants makes takeoffs 
from grass a bit tricky. Installing the pants 
higher (exposing more wheel) would make 
for better ground handllng. 


Ilts well into the slots in each wing 
panel, Aftef you join ihe two wing 
panels, you should remove ihc exeats 
epoxy that squeezes out onto ihe ouicr 
wing surface with alcohol, then hold 
the panels finnly together wilh mask- 
ing tape until the epoxy cures. 

'nie aileron servo bays are already 
installed, and all you have to do is 
remove the covering over Ihcni with 
a hobhy knife. Cut just inside the 
servo-bay opening.s so you can re- 
seal Ihc covering. Each of the wooden 
servo cod ers has a slot that the servo 
output arm protrudes through. 
Remove Ihe covering from over the 
slot and seal the ctivering around Ihc 
opening with a hot awL The servos 
are mounted on the covers for easy 
installalion and sersiee. I used Hilcc* 

MS -42 2 servos. Mount ihe servos 
using Ihe blocks supplied in the kit. 
Cheek the servo throw and adjust the 
slot openings if needed lo allow free 
movemeni of the control linkage. I 
secured the extended aileron servo 
leads with shrink-wrap for added 
safely. Better safe than sorry. 

FUSEUGE 

The push rod exits at the rear of the fuse 
for Ihe elevator and rudder are already 
cut out. hut again, you have to remove 
Ihe covering with a hobby knife. Make 


sure you seal the covering around them 
to prcvenl fuel residue from getting 
under the film covering. 

Temporarily install the horizontal 
slab and mark the center area of the slab 
where the covering is to he removed. 


Being careful not to score the balsa, 
remove the covering from the slab. 
Then run a thin bead of medium Zap 
inside the fuselage slot and on the slab, 
then carefully slide the stab back into 
place. 





SPACEWALKER ARF 





Remove the spacer (it's not glued) from 
the vertical fin slot and mal-fit the fm into 
place and mark the glue line. Remove the 
fin covering below the glue line and install 
the fin. Wick some thin Zap in the joint 
and hold the fm in place until cured. Now, 
install the elevators, rudder and tail wheel, 
and then add die control horns as shown in 
the instructions. Nothing confusing here. 

The landing-gear blocks come installed 
in the wing. Cut away the covering over 
the slot and dean out the groove at the 


t used an FS mS 2S ^-atraka angina to 

power file Spacawatkar, Tha formed plaatic 
angina maunta come with tha kit 


Thera fa pianty of room for any radio ayatam. i 
uaad a Iflfec Flaah S with eervos,. 

wing's center section. For a tight fit, I used 
some silicone rubber sealant in the groove 
before installing the landing gear. When 
Zapping the landing-gear cover in place, 


The Kyosho Spacewalker powered by an O.S, FS .52S 4-stroke turning an 11x7 prop 
is a great combination. Because the engine was brand new, the first couple of flights 
ended in dead -stick landings. After a bit of engine break-in, however, and using Byron* 
10-percent sport fuel, engine idle and transition just keeps getting better. 


* Low^speed performaftce 

At just over V 4 throttle, the Spacewalker is a nimble, easy-to-fly 
model. Coordinated aileron and rudder is a must, but the model 
loses very little altitude in low and slow turns. After takeoff, you 
can fly the entire flight at or below throttle and do some very 
scale- 1 ike maneuvers. When it does happen, the stall is antrcli- 
matic and requires that you release some of the elevator for the wing to start flying 
again. Add a little throttle, and youTe heading back up to higher altitudes. 


* High-speed perfarmance 

At full-throttle and with a fair amount of down-elevator thrown in, the Spacewalker 
scoots right along, but I would not consider it to be a very fast model. Elevator/pitch 
sensitivity is increased, and low rate or about 50-percent exponential should be used 
for smooth flight performance. The model has no snap-roll or flutter tendencies, even 
when asked to do very unscale-like high-speed dives or pylon turns. 


■ Aerobatics 

The Spacewalker is very responsive to the controls, but not overly so. I found the best 
combi nation to be high rate on ailerons and low rate on the elevator. Loops are easily 
executed from level tiight, but a small amount of right rudder is needed to keep the 
model tracking straight through the entire maneuver. The O.S. .52S gives plenty of power 
for vertical climbs, and the model does very attractive wingovers and hammerhead stalls 
if you feed in some down elevator as the model comes back down. RofJs with the 
ailerons at high rate are surprisingly crisp, and snap rolls are very quick for this type of 
model. Spins require high rate elevator to completely stall tiie wing before entry; other- 
wise, the model simply enters a fast spiral dive. Inverted flight is rather easy with some 
down-elevator added. 

OveraJI, I found the Spacewalker to be a very pleasing model to fly with no bad habits. 
For someone stepping up from basic trainers, the Kyosho Spacewalker would be a very 
good low- wing advanced trainer as well as a good-looking semi-scale sport model. 


be sure to remove the covering on the 
cover to provide a good gluing surface. 
Install the wheel pants and wheels using 
the hardware and brackets included. 

This a good lime to fuelproof the tank 
compartment and the firewall. 1 use 
thinned epoxy applied with a disposable 
brush, then I install the engine, tank and 
ihrottle pushrod. Trim the cowl to fit the 
engine; an old hobby knife heated with a 
torch works well here. For good ventilation 
and to prevent engine overheating prob- 


Tha allarona ara aontraitad ty indapandant 
aervom (ana In aach panat) and hava ahortf 
afop-^fraa puahrodm^ Tha marvom ara mounted 
ofi wood aocaat panaia tor aaay acomaa. 


• TaJreoff and landing 

Apply throttle gradually and hold a bit of right 
rudder to keep the mode) running straight down 
the runway. Because of the scale wheel pants 
and relatively small wheels, takeoffs from all but 
manicured grass runways were a bit difficult and 
the model tends to get hung up and nose over. To prevent the model from nosing over, 
I found it necessary to use high-rate elevator to keep the tail planted during the initial 
part of the takeoff run. After about 75 feet, the model is ready to break ground and 
only a small amount of up-elevator is needed to break the model 
free. Climb-out is with authority and very smooth. 

During landings, the model has a very predictable descent rate 
and is very stable because of the large amount of dihedral. Once 
the model is in ground effect, you can pull way back on the ele- 
vator stick and slow the model down to a crawl without fear of a 
tip-stall. Flown from a well-kept grass field, I have made my best 
3-point landings ever. Roll out Is short, but again, if the grass is 
tali, the small wheels and pants tend to make the model nose 
over. If you fly from an average grass field, consider removing 
the pants altogether or at least raising them % Inch to expose 
more of the wheel. 


FLIGHT 

PERFORMANCE 
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lems, open up the from of the cowl in a cou- 
ple of places. I also opened up a large area 
on the bottom of the cowl in front of the 
firewall to allow the hot air to exit. Check 
the fit of the spinner and prop and make sure 
to provide adequate clearance between the 
spinner backplafe and the front of the cowl. 
The Space walker just cried out for a good 
4 -stroke engine for power so I chose the 
new O.S * FS .52S turning an 11x7 Kyosho 
prop. I also used an aluminum Tru-Tum* 
spinner to dress up the modefs looks. After 
break in» this engine/prop combination per- 
forms nicely and provides more than enough 
power; most flights are flown at to 
throttle. 



rii« telf tink^s^ l» tVprcA/ and easy to instalL 
Tha atavatar hafyas ara not coimactmd and 
are atntrolfed wWt a Y*and pushrod^ 


FINAL ASSEMBLY 

There's plenty of room for the radio installa- 
tion, and my choice for the project was the ^ 
new Hi tec Flash 5 system. It comes with an 
8 -channel Supreme receiver, four HS-422 
servos and a 6 50m Ah battery pack. The 
Flash 5 has 2- model memoiy and three pro- 
grammed mixes. You will also need two 12- 
inch servo extensions for the aileron servos, 
along with a Y-hamess. 

The center of gravity (CG) is located 3 
inches aft of the wing's leading edge. The 
most effective way to balance your 
Spacewalker is to balance it inverted, with 
the fuel tank empty. Add weight to the tail 
or nose until the plane balances properly. 
The recommended control throws work well 
for starters. You can always change them 
later if your style of flying warrants it. I 
found that high rate on the ailerons and low 
rate on the elevator make for a smooth and 
very maneuverable model. 

FINAL THOUGHTS 

I enjoyed both building and flying this sport- | 
scale experimental, homcbuilt classic. If you 
want a model with Golden Age spirit, and 
one that goes together quickly and has excel- 
lent flight performance, the new Kyosho 
Spacewalker ARF looks like a real winner. 

*Addresses are tisied alphabeticaily in the Index 
of Manufacturers on page 123. 4^ 


Leader in Small Airfoil Technology 
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Master Airscrew propellers develop greater thrust at lower 
rpm's. Thin airfoil sections and efficient tips combine for greater 
thrust, more noise suppression and true tip path within an 
engine's optimum power band. 

Available in six different series in a broad range of diameters 
and pitches. Master Airscrew props offer the best performance 
for the best value. 


„ . G/F Series Now! Improved performance with the 

updated G/F Series. Designed with NASA airf oils for higher 
^izesi X thrust & lower noise, better balance & true pitch. 

Improved,* ^ 

Design! ^ 


black, glass-filled nylon 

55x4,5.5,4,5.... S1.29 

6x3. 6x3.5, 6x4 .S129 

7x3. 7x4, 7x5. 7x6 .5139 

8x3. 8x4, 8x5. 8x6, 8x7 .51.49 


9x4. 9x5, 9x6, 9x7, 9x8, 95x6. . , „St69 
10x4.10x5, 10x6, 10x7, 10x8, 

10x9 .5199 

11x4, 11x5. 11x6, 11x7, 11x7.5, 11x8, 

11x9, 11x10 S2.19 


K 

Series 


black, glass-filled nylon 

12x6, 12x8 S259 

13x6, 13x8 S3.99 


74x6, 14x8, . 
75x8, 15x10 . 
16x6, 16x8 . 


.55.59 
.56.59 
. 57.59 


Classic 

Series 




a 


□ 





blacky glass-filled nylon 

76x6, 16x8, 16x10. 


. 57.95 


18x6, 18x8, 18x10 . . 
20x6, 20x8. 20x10. 


, 513.25 
.515.25 


Scimitari 
Series 


charcoal gray, glass-filled nylon 

11x6, 11x7, 11x8 

52.29 

7x4, 7x5,. S1.49 

12x6, 12x8.... ..... 

S2.99 

8x4, 8x5, 8x6 S1.59 

13x6,13x8, 13x10........ 

........ .54.29 

9x5, 9x6, 9x7 S7,79 

14x8, 14x10 

...55.99 

10x5, 10x6, 10x7, 10x8 .52.09 




Wood 

Series 


beechwood or maple 

9x4, 9x5, 9x6, 9x8 ,52.10 

10x5, 10x6, 10x7, 10x8 52,40 

11x6, 11x7, 11x8, 11x10 52.70 

12x6, 12x8, 12x9. 53.45 

13x6. 73x8, 13x10 .54.20 


14x6, 14x8, 14x10... 
16x6, 76x8, 16x70... 
18x6, 18x8, 78x10... 
20x6, 20x8, 20x10 . 
22x8, 22x10, 22x12. 


. .55.55 
. 5950 
. 515.00 
. 517.00 
. 519.25 
. 527.00 


Electric Wood Seric 

UndercBmbereti ^ •ran-jLmtTr 

blades! 

FS in beechwood 

10x6, 10x8 S4.15 

11x7, 11x9 S4.25 

12x8, 12x10 S4.45 

13x8, 13x10 S4.65 

5ee your hobby dealer for Master Airscrew Propellers & Accessories 

WINDSOR PROPELLER CO., INC. 

3219 Monier Circle, Rancho Cordova, CA 95742 
(916)631-8385 ■ Email 72673.110@compuserve.com 
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Thayer 

Syme’s 

48-inch 

wingspan, 

66-ounce 

Tiger Moth 

is powered 

by a geared 

AstroFlight 

IS on 10 

cells. 


Dave Ribbe wowed us all with his fully aerobatic MiG 15. Dave powers the 
model with a 6T FAI40, 20 cells and a modified Violett fan. 


Something for everyone 


by LARRY MARSHALL 


Don BousqueVs Curtiss NC-4, flying 
realistically above the crowd with 
Nate Bousquet at the controls. 


HE 1 7TH ANNUAL KRC Electric Fun Fly has come and gone. But to call this event 


a *‘fun fly” is like calling Woodstock a “concert” or WW II a “dispute,” KRC is a 


^happening”! IVs different because iVs all electric, thaFs true. But the truly 


unique thing about KRC is that electric R/C’ers are still flying as a large happy group rather 


than splintering off into giant scale, jet, sailplane, scale, fun 


fly and other types of specialty events. At KRC they^re all therSi 


flying in the same air space, breathing in the same air and taking 


part in the constant pit chatter that is KRC, 
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Tom MutiVi Spttfiro uaew an Aveox i4f2/2Y 

and 24 caHa to pawar cauniar-rotating props ¥ia hfs 
ModafAtr-^Tach bait driva. 


Katth Shawls amazing ai*lnch wingapant IS-^popnd 
Baarcat. tVm powared by an AmtroFtight^ FAtBO and 32t 
1700 SCRCb mpinning a 22x16 Zinger through a Model Air- 
Tech 3: 1 belt dtive. 


[n addition lo the several hun- 
dred aircraft on the field, there are 
the vendors, rows of them. This 
yearns “midway" must have been at 
least a football field in length, and 
still people packed the walkways 
like tuna in a feeding fren/.y. All the 
tents along vendors' 
row and in the pit 
area added lo the 
ambiance of this 
carnival. Of course, 
you could buy large 
pretzels, hot dogs, 
sausages and cokes, 
too. The only thing 
missing was the 
cotton candy. And 
no, 1 didn^t forget 
them ... there were 


plenty of clowns, this 
author being one of 
them. 

Yes, KRC is Mecca 
for decirics fliers. And 
they come ... on an 
annual pilgrimage to a 
small town in Pennsylvania ,.. holy 
ground. They come to Oy airplanes: they 
come to be with friends they see bui once a 
year. They come to stand in the presence 
of Shaw, Sribnick, Kopski, Aberle and oth- 
ers upon whose shoulders we mere mortal 
electrics fliers stand. 


Chariie Evans brought his new Grumman Skyrocket. tVs powerad 
by a coupie of geared AatroFlfght 40a. 



Lmft: a DaHawllland DM-91 Atbatroaa from Laddie Mtkulaako. Thia la a S^foot wingapan, 5-pound plane that’a powered by 10 cella and four Speed 
400a, Right: Dave Orife'a ^/4-acale Travel Air Myatery Ship. Rower to fly thIa 18-pound, 87-Inch wingapan plane cornea from a geared AatroFllght 00, 
36, 1700SCRC cella and 22 m 14 prop. 


Winners 

Circle 


Event 

Place 

Pilot 

Airplane 

Smallest Model 

1st. . . 

. Cecil Wethy 

. .EMMS, 5-in. wingspan 

Largest Model 

1st... 

. Jim Boxmeyer 

. .Phoenix, 23-ft. wingspan 

Best Multi-Wing 

1st. . . 

. Don Bousquet 

. .Navy Curtiss NC-4 


2nd.. 

. Thayer Syme 

. .DeHavilland Tiger Moth 


3rd .. 

. Keith Shaw 

. .Black Baron 

All UpA.ast Down 

1st. . . 

. John McCullough 



2nd.. 

. Kaii Benson 



3rd .. 

. Doug Holland 



4th .. 

. Cliff Schaible 


Best Scale Model 

1st. . . 

. Dave Grife 

. .Travel Air Mystery Ship 


2nd.. 

. Marc Thompson ., 

.. .Canadair CL-415 


3rd .. 

. Michael Stewart . . . 

, . .Taylorcraft 

Best Multi-Motor 

1st. . . 

. Dave Grife 

, . .DeHavilland Mosquito 


2nd.. 

. Keith Mey 

...B17F 


3rd . . 

. David Dantonio . . . 

. . .XB260E 

Best Technical Effort 

1st... 

. Rolf Schmidt 

. . .Flying Wing 

Best Control Line 

1st. . . 

. Lester Froelich 


CD's Choice 

1st. . . 

. Keith Shaw 

. . .Goon 


2nd.. 

.SamStitzer 

. . .Sleep Walker 


3rd .. 

. Dennis Weatherly , 

. . .Twin Dimwatt 

Best Junior Modeler 

1st. .. 

. Nate Bousquet 

...Age 15 


2nd.. 

. Alex Assetto 

. . .Age13 


3rd .. 

. Chris Mayir 

. . Age 8 


Many will tell you they come to learn. And learn they 
do. I attended my first KRC shortly after becoming inter- 
ested in electric flight and I can tell you firsthand how 
much one can learn at the feet of KRC-goers. Ask a 
KRC guy, “How did you set up the motor system?” and 
you’re likely to be treated to a trip through the innards of 
his aircraft ... all of them. That’s how electrics guys are, 
plain and simple. 

A good example of the giving nature of these guys 
was Larry Sribnick of SR Batteries*. Larry could have 
sold a lot of products during the KRC weekend. Instead, 
he and his ever smiling partner Steve Anthony set up and 

manned a “service 
station’’ where guys 
could go to repair 
planes, electrical 
equipment and/or 
gel some SR hospi- 
tality. And so it 
goes at KRC. 

so WHAT 
HAPPENED? 

The big news this 
year was the new 
site. Parking limi- 
tations at the tradi- 
tional location had 
become a problem 
in recent years, so 
this year, we were 
at the Queen 
Valley Airport in 
Allentown. PA. A 
nice chunk of 
paved runway was 



Kirk Maaaey, owner of Mew Creatlona 
R/C, new thia Sterling Coraair uaing 
an 94EC power ayatem that demon- 
atrated atellar performance. 



KRC 


as an event was established some 17 years ago by a small group of : 
electrics fliers in the Keystone Radio Control Club. Since then, the 


annual event has grown from a situation where it drew three pilots external to 

the club to its current state that attracts hundreds 
of people from all over the continent (and many 
others wish they could attend!). 

In large part, this is because the Keystone Radio 
Control Club is composed of an incredible bunch . 
of guys who pour their heart and soul into making the event better each year. 
The interesting thing is that most of them aren’t electrics fliers. But they sure are 
nice guys. 


1996 KRC 
Club and Site 
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This year's event director was Jrm Wolstenholme. He, 
club president Antonio Assetto, John Hickey and a whole 
bunch of other very talented and dedicated guys worked 
cspeciaHy hard, as the event was held at a new site, the 
Queen City Airport, The event also owes considerable 
thanks to the Airport Authority for their cooperation in the 
venture, as they provided us with superb facilities. 

This year, this group played host to 224 registered pilots, 
around 300 aircraft and many onlookers. Not only were 
there a lot of U.S. fliers, but there was representation from 
Canada, Germany and Great Britain as well. 


Don Sousqi/et^o off on another run. ft* 9.5-font wing- 

*pojn support* a vtdao camara that points out tho front of ttio atrcraft. 


at our disposal and there was lots of 
parking* 

While the official flying start time is 
Saturday morning, KRC in recent years 
has actually '"started” on Friday with a 
seminar series organized by SR Batteries. 
These continue to grow in pop- 
ularity as more and more guys 
enter the electrics community 
and want to know more about 
the theory and pragmatics of 
flying electrics. In addition to 
this, SR hosted an indoor fly -in 
on Friday night for those want- 
ing to enjoy the hum of small 
electric motors, the feel of rub- 
ber lube on their fingers and the 
graceful flight of an indoor free- 
Hight model circling overhead* 

Besides, how^ often do you get a 
chance to fly models in a Hilton 
ballroom? Phil Smith was there, 
showing off his “photon control'' aircraft, 
which turned in response to a beam of light 
being detected by an onboard photocell 
(see ‘"Final Approach,” January '96)* 

The R/C flying actually started on 
Friday as well, with the organizers opening 
the field late in the afternoon so pilots 
could set up their pit areas. But what's a pit 
area without airplanes flying in front of 
it? — and thus, that's what occurred. Good 
thing* loo, as “wet” wa*s on the horizon* 

As is typical of KRC events, Saturday 


morning found a 
bunch of fliers stand- 
ing around in the dark, 
waiting for the sun to 
come up. Electrics 
fliers don’t waste a 
minute of daylight* 
And so, from sunup to 
sundown the sky was 
full of aircraft. There 
were so many aircraft 
of note that 1 could go 
on and on about the 
airplanes, but Fll Just 
mention a few of the 
notables. 

The trend toward 
large, high-powered electric aircraft con- 
tinues. 1 think it's still the best-kept secret 
in our hobby, as most glow fliers have 
never seen one of these planes fly. Dave 
Grife w'as there with his air force* This 
year, Dave impressed us all with his Va- 


scale Travel Air Mystery Ship* Dave has 
done quite well with the plane, which is 
pow'ered by a Cobalt 90 and 36 cells spin- 
ning a 22x14. He took first place in Scale. 
Another notable big boy was Keith Shaw’s 
new' Bearcat. While electrics are not noted 
for their sound, the sound produced by this 
plane just has to be heard to be believed. 
Several of us kidded Keith that he needed 
to amplify the natural sound, as it sure 
sounds like a Bearcat. 

To anyone w'ho thinks the term “electric 
jets" is a misnomer, I 
direct you to Dave 
Ribbe. Dave awed us 
by repeatedly flying 
solid aerobatics rou- 
tines, including rolling 
circles, w'ith his 6T 
AstroFlighl 40- pow- 
ered MiG 15. Fast and 
smooth is the best way 
to describe the plane 
and Dave’s flying. 


Jim ftyan*» Spaed 400-powared Hatloat Thota ara hand- 
painted markingaf fotka. 



KRC JUNIOR 
ACHIEVEMENT 


AWARD 

E ach year, the KRC organizers 
present a Junior Achievement 
award to a young pilot who has 
accomplished something significant, 
in '96, Nate Bousquet, age 15, was 
its recipient. Rumor has it he was 
given the award because of the way 
he has raised his father, Don, who is 
one of the nicest guys I've ever met. 

But Nate is truly a deserving 
recipient of this award for his model- 
ing/flying abilities* He's currently an 
honors student at Narragansett High 
School and quite a builder/flier of 
model airplanes. I first met Nate sev- 
eral years ago at KRC, where he was 
flying a plane bigger than he was. It 
had a camera in its nose, and Nate 
did a fine job of producing great 
flight videos of the meet. Of course, 
by then, he was an old hand (he was 
10, I think) at flying, having soloed at 
age six* These days, he’s still the 
youngest guy in the local club but 
performs a lot of the test-flight duties 
for other club members* 

As an example of how well Nate 
has raised his father, his dad built the 
Navy Curtiss NC-4 Flying Boat that 
Nate's holding in the photo* It weighs 
4 pounds and has a 62-inch 
wingspan* It’s powered by four, 4.8V 
Speed 400 motors (16, 650mAh 
cells), and it flies well with those gor- 
geous, hand^carved props, Nate is 
the pilot, and when he flies it, you'd 
swear you were looking at the real 
thing. Rumor has it that someday he 
may let dad take a turn at the sticks. 


Steve Neu showed us what “powerful" 
means by flying his FSB “sailplane.” FSB 
planes are incredible machines that clearly 
defy the common view that you can have 
performance or duration from an electric 
airplane, but not both, Steve’s demo flights 
showed us ISOmph passes and vertical per- 
formance to die for (80mph straight up), 
and yet he managed to do quite well in the 
All Up, Last Down duration event as well* 
One can’t discuss an electrics event 
without mentioning the high proportion of 
multi-engine aircraft in evidence, C-130s, 
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B-17s, P-38s, as well as a bunch of sport 
twins carved up the sky all day Saturday. 

The Speed 400 “phenomenon" is now 
strong and growing in North America. 
What the Europeans have known for some 


time is now becoming the mantra 
here as well. “Small is good!" Most 
G400 planes have wingspans of 30 
Inches or less and weigh 20 ounces or 
less. The Speed 400 motors themselves are 
inexpensive, as are the cells used to power 
them, so guys have found it fun to add 
their favorite war* 
bird to the air force 


at a relatively small cost. Speed 400 pylon 
racers, sailplanes and sport planes abound. 
Jim Ryan and his compatriot John Kauk 
were flying their Speed 400 P-38 twins 
this year, and they certainly turned more 
than a few heads (see Model Airplane 
News, January 1996, for a construction 
article). Speed 400 sail- 
planes, generally with 60- 
inch wingspans, are also 
becoming very popular. 


L 0 ft: whti^ taken at KAC, phcte ahawa Clay Hawa*a Super Daaailttoii (eanvartad from a 

liildwBBt Cttmtria ktt} wW^ tha tig brothar on wtloh It warn modafad. Clay flaw tha plana at If AC, liut thla photo 
warn much battar than mlna. Right: Tim McDonough now kha thla himto^fty Spead 400 plana, it ahould ba avalt- 
abia through Haw Cnatlona A/C. 


THE RAIN CAME 

Sunday, we werenT quite so 
lucky. It rained ... and it 
rained ... and it rained some 
more. At most meets, this 
would have resulted in pack- 
ing up and heading home, 
but electrics fliers are a bit 
more persistent. Many of us 
didn't show up quite so early 
at the flying field. Instead, 
we had a leisurely breakfast 
with fellow fliers, enjoyed 


KRC'96 

VENDORS' 

ROW 

by BILL GRIGGS 



O ne of my favorite things about 
the KRC electric fly is that It is 
not just the world's greatest hin-fly 
but also a super place to shop. 
Every year, vendors of electric 
paraphernalia stock the back rows 
of KRC with their wares. You had 
better get there early, 
because some of the 
smaller vendors sell out 
the first day! 

I always like to tour 
the vendors' area be- 
cause there is always 
some new and innovative 
product that I wish I had 
thought of. It's also great 
to talk to the original 
designers of a plane. You 
can learn many tidbits, 
tips and tricks while hav- 
ing a good time chewing 
the fat. 

There were a number 
of electrics supply houses 
at the meet. It is no longer 


Lafts ModatAlr-Tach croafad quite a viir with Ha emay~to~bulld Stick aaria*. Thaaa pianaa era 
butfi uafng only ^AiM%~inch atick weed. Thara mra kHa avallabla for H»o Lowwatt ffrent^ and Dlmwatt 
(front light}. Plana ara avaltabla for tha Soarwatt (rear}, Twin Dlmwait (cantar rear} and the Bare 
Bonaa (far left}. All modala are powered by Spaed 400 motora. Rlghti the new JaU Jea fO Compact 
spead control hoHa right on to the rear of a Speod 400 motor. The controtier features a BBC and 
brake and will handle tO amps continuousiy. It's aaallabte from Blit Origgs AfocfBls, Hobby Lobby 
and New Creatlens R/C, 


difficult to get supplies for electrics; it is just hard choosing who to 
call each time. You could call CS Flight Systems*, New Creations*, 
The Institute of Silent Flight*, Siegers Inti.*, Hobby Lobby*, SR 
Batteries, Penn Valley Hobbies’, Aveox*„, the list just keeps 
growing. Sadly, I didn't get to see all the vendors at the '96 meet. I 
was busy at my own Bill Griggs Models", selling Speed 400 prod- 
ucts. This gave me a new appreciation for those who do this every 
year. Many of the vendors never get to leave their booths to eat, 
let alone fly. 

One company that is making great strides is ModeiAir-Tech*. 
Their “Stick Series” of kits and plans are very popular as they are 
fast building, inexpensive planes that really fly well and look great 
in the air. Don't think for a moment that these planes are all sedate 
and under-powered. Tom won the Speed 400 pylon race at the 
Nats with the Bare Bones. ModelAir-Tech also has several differ- 
ent belt drives to accommodate motors from 05 to 90 size. Tom 
even has a ^/t-scale Pica Spitfire with contra-rotaiing props! 

Aveox has expanded its line to include electric kits and acces* 



John Chapla of Connla^s Coplea A 
Chapta Plana ahowod me hla new 
PoHution-leaa Pig. The Pollutlon^taas 
Pig la a vintage design from the *60a 
that has been updated for electric 
flight. John has many other plans 
available as welt as several laser ~ 
out kHs. 
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Thm Spmrk /• m nmw wmllplatf 
from Icsro Modmia, 

each other’s company and, of 
course, talked about model- 
ing. Some flew that day, in 
spite of the rain. But the 
quick-thinking organizers 
pulled a rabbit out of a hat, 
got the airport authority to 
clear a hangar and then had 
the vendors set up inside. 
They rolled up the food wag- 
ons just outside, and we had 
a party — an electric model- 
er's party. We shared that 


hangar with a gorgeous full-scale Piper 
Cub and SNJ while sipping coffee, eat- 
ing steak sandwiches and chattering 
endlessly about model airplanes. No 
rainstorm was going to get in the way 
of having fun at KRC! 

So, if you have even 
the smallest interest in 
electric airplanes, or if 
you just want to have 
the time of your life at 
an R/C meet, mark the 
third weekend of 
September on your 
1997 calendar, and 
meet me and some of 
the nicest guys on 
Earth in Pennsylvania 
next year. 


Harm, Doug Ingraham, tha alae- 
tronlea wUard who’a bahind all 
thoaa naat digital controllara and 
chargara from AatroFllght, holda 
hla Oraupnar mlnl-¥lpar. 


* Addresses are listed 
alphabetically in the Index of 
Manufacturers on page 123. 



MaxCIm’a Tom C/mafo producaa m llna of bmahlaaa 
motora and aocmaaoiiaa. Max IS motora coma In two 
configuratlona: Max 18 3Y wind motora dallvar 
1,470rpm par wolt whila tha Max 15 3D dallvara 
2,570rpm par volt. By changing tha numbar of battar* 
laa and prop, you can gat powar aquivalant to an .08^ 
to .40-alxa motor from ona unit. Tom waa flying a 
Talamaatar 40 on 18 calla with a gaarbox. Tha plana 


bought one. 

Hobby Lobby was there, 
and it was good to see 
Jim Martin's always smil- 
ing face. One of his com- 
patriots was there flying 
one of their new Bella 
U-Es, which is a pre-buiit 
G400 sailplane. Jim, how- 
ever, spent his time taking 
photos of all the guys he 
talks to via email. 

There were really too 
many things to tell you 
about, so I will let the pic- 
tures do the talking for 
me. 


walghad 8 pounda and la a good 
axampla of what a gaa filar would 
want to convart to alactric. 

sories. Since Aveox began supply- 
ing Robbe with their own special 
Rovox-label brushless motors. 
Robbe has returned the favor and 
made certain products available to 
Aveox to market under the Aveox 
name. In my opinion, the best 
thing to come from this collabora- 
tion is the Aveox Infinity charger. 
This charger is awesome. It will 
peak charge from 1 to 30 cells, 
charge transmitters and receivers, 
cycle packs up to 99 times, record 
the last five charge values, walk 
the dog and brew the coffee! I am 
really hot on this charger! So I 



Tha Avaox Infinity chargar la a my choica for 
product of tha yaar. Thia chargar will paak 
charga from 1 to 30 calla, cycia packa 
(charga/dlacharga) up to 00 timaa automath 
cally and atora data for tha laat fhra cyclaa. 


Turn 

your 

great 

Idea 

into 

cash. 


It could be 
worth $5,000! 


Partners FOR 
Progress. 

This new cash award program is 
funded by your Radio Control Hobby 
Trade Association (RCHTA) to help 
identify unique and revolutionary prod- 
ucts/ Ideas which will benefit you and 
fellow R/C modelers nationwide. The 
contest is open to all individuals. A 
grand prize award of $5,000 will be given 
for the best idea of the year, chosen 
from four periodic winners who will 
each receive a $500 award. 

The official kickoff of Partners for 
Progress will be made October 18th 
during the 1996 National Model and 
Hobby Show in Chicago. The first grand 
prize winner will receive his or her 
check for $5,000 in person during the 
1997 National Model and Hobby Show. 
Periodic and grand prize winners names 
will be published in R/C magazines. 

Get peer recognition. Help others 
have more fun. And, just maybe, win a 
lot of money in the process. 

Enter your ideas today. Enter as 
often as you like. 


Got an idea? Use the information below 
to call, write, fax or E-mail the RCHTA 
office for an official entry form and rules. 

Phone: (847) 526-1222 

Fax: (847) 526-9987 

E-mail: rchta@lnd.com 

Address: RCHTA 

560 Bonner Road 
Wauconda, IL 60084 


iiidpniiiiiiii 

rIchta 


All products/ideas submitted will become part 
of public domain. See official entry form for 
complete details and rules of contest. 
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RRM REAL PERFORMANCE MEASUREMENT 



bi/DAVE GIERKE 


K&B .40 ABC 


&B* has been producing quai- 
ls ity engines for more than 50 
years. Originally based in 
southern California, the operation was 
moved several years ago to Lake 
Havasu City, AZ. Along with the 
machines, tools, materials and inven- 
tory came the “brains” of the organi- 
zation, Bill Wisniewski. 

Wisniewski’s contributions to 
model aviation have been many: he 
introduced the power-boosting tuned 
pipe, Schnuerle cylinder porting and 
the rear exhaust configuration, to 
name only three. In his younger 
days. Bill was a C/L speed 
champion, at one time 
or another hold- 

? r. ' 




K«a .40 40C R/C with 
tuned muffler and remote 
needle waive. 


ing national records in all classes he 
chose to fly in. In 1966, Bill won the 
coveted world championship in FAI 
speed. His Schnuerle-ported, tuned- 
pipe, rear-exhaust Pink Lady model (all 
of Bill’s models were painted pink) was 


the sensation of the 
competition. 

One of Wisniewski’s 
ground-breaking 
designs at K&B was 
the line of Torpedo 
Series 64 (1964) 

engines. In their day, the 
.15R, .29R, .29F and .35 
were among the most pow- 
erful production engines in 
the world. The new 
Goodyear R/C pylon racing 
event allowed a .40 — a size 
no one produced. Owner John 
Brodbeck Sr. directed Bill and fellow 
employee Jim Nightingale to develop 
the new engine. Using the Series 64 
Torpedo .35 R/C as a guide, they pro- 
duced the “Series 66” Torpedo .40 
R/C, the grand- 
daddy of the 
recently released 
.40 ABC R/C (no. 

4050). 

For the past 30 years, 
the Torpedo/K&B .40 (nos. 

801 1 and 4011) has been in 
continuous production using the 
highly successful Nightingale- 
designed low-tension Dykes-type pis- 
ton ring. This unconventional ring has 
its top surface flush with the crown of 
the bar-stock aluminum piston and 
expands to seal against the chromed 
steel cylinder wall by the compression 
and combustion of the fuel. The 
lapped ABC (aluminum piston, 
chrome-plated brass 
cylinder) system repre- 
sents a major depar- 
ture from this time- 
honored method. 

Another difference is the 
lack of a baffle on the ABC pis- 
ton; it doesn’t need one according to 
Wisniewski because, “Two control 
ports take the place of the baffle and 
save about 50 percent in fuel con- 
sumption.” Historically, cross-flow 
(sometimes called open-loop) scav- 
enged engines such as the K&B 
required a piston baffle. Cross-flow 
refers to the general direction of the 
gas flow within the cylinder (i.e., 
entering on one side, fresh air-fuel 
mixture flows toward the cylinder 
head after being deflected by the baf- 
fle). It is compressed, ignited and 



K48 ABC R/C dleaeeembled. Traditional KAB deelgn 
and craftamaneMp. 


expands, pushing the piston toward bot- 
tom dead center. The piston uncovers 
the exhaust port, allowing spent gases 
to flush from the cylinder while mini- 
mizing mixing with the next cycle of 
incoming mixture. Cross-flow ported 
cylinders are easily identified: the 
exhaust is located directly opposite the 
transfer port. 

Of course, modem Schnuerle port- 
ing schemes have proven to be more 
effective in limiting unwanted mixing 
than the older cross-flow method, 
except with Wisniewski’s baffle-less 
piston cross-flow design, which 
allows him to continue using the old 
no. 8011 crankcase dies! (See the 
sidebar, “Control Port Technology,” 
for a historical account of 2-stroke 
cycle control-port technology over the 
last quarter century.) 

WHAT’S IN THE BOX? 

The K&B .40 ABC R/C engine comes 
with a no. 4035 tuned muffler, a general 
instruction sheet plus a carburetor and 
remote needle-valve illustration sheet. 

• Engine type. Glow ignition, cross- 
flow scavenged multi-port design fea- 
turing an ABC piston and cylinder, 
dual ball bearings and front rotary 
valve induction. 

• Crankcase. Made of die-cast alu- 
minum alloy, the case is produced 
from the same dies K&B has used for 
the past 30 years. However, an addi- 
tional bypass channel has been milled 
on either side of the main bypass to 
accommodate the two correction ports 
in the cylinder. 

• Cylinder sleeve. Made of brass and 
chrome-plated, the two transfer ports 
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are highly angled toward the top of the 
sleeve. The large (0.750-inch-wide) 
exhaust has a centrally located bridge to 
prevent the piston from migrating from the 
confines of the cylinder bore. Wisniewski 
stated, “The same cylinder port tooling 
was used for this engine as was used for 


the 7.5cc ducted-fan and marine engine, 
minus the control ports/' Two small flow 
control ports are located on either side of 
the main transfer ports. They're aimed 
away from the exhaust and converge in 
from of the transfer pons but don't angle 
toward the top of the cylinder. The transfer 


and control ports open simultaneously fol- 
lowing a 10-degree (crankshaft rotation) 
exhaust lead. 

• Piston. Cast from high-silicon-content 
(17 percent) aluminum alloy, the lapped 
piston features a flat-top (baffle-less) 


CONTROL PORT TECHNOLOGY 


P art of the enjoyment associated with 
these wonderful engines is learning 
something about their development. If 
you flew "gas-powered” model airplanes 
in the 1950s, quit the hobby for 40 
years, then became Interested again, 
you would probably be impressed by 
the progress made during your absence. 

The engine designer is most responsi- 
ble for this advancement. Routinely 
dealing with subjects such as metallur- 
gy, strength of materials, mechanisms 
and acoustics, the designer has to act 
with vision, analyzing, synthesizing, 
coordinating and directing how rapidly 
new materials, machines and processes 
are utilized in production. History pro- 
vides nomerous examples of failed 
designs produced by companies with 
excellent facilities and production personnel, while certain 
landmark designs were manufactured in garages and base- 
ments. Don't misunder- 
stand: in today's com- 
petitive market, it's a 
prerequisite to have up- 
to-date equipment. How- 
ever, certain talented 
designers with a proven 
track record are actively 
sought by manufacturers 
for their services. 

As technical knowl* 
edge doubles every 10 
years, engine designers 
are pressed to keep up 
with the latest develop- 
ments. Often, revisiting 
the past offers solutions 
for the future. BUI 
Wisniewski's latest cylin- 
der porting arrangement for the K&B .40 ABC provides an 
opportunity to follow the circuitous development path of 
design, 

THE PROBLEM 

The single most difficult design problem concerning the 
2 -stroke cycle engine Is isoiating the cool, air-fuel mixture 
entering the cylinder through the transfer port(s) from the hot 
exhaust gases exiting the cylinder through the exhaust port(s). 
If separation could be achieved, torque, power, emissions 
control and efficiency in terms of fuel economy could be real- 
ized. For decades, designers have tried almost everything to 
solve the problem: some methods have achieved partial suc- 


cess. One of these methods is 
generally referred to as control port 
technology. Here's the story as I 
see It: 

The December 1970 issue of the 
British Aero Modeller magazine 
featured a very informative engine 
modification article entitled. 
“SuperTigre" G.21-29 Grand Prix.” 
One of the suggested improve- 
ments included the addition of 
"flow correctors.” Author Magrotti 
explained their function: "Our 
motor uses cross-flow scavenging. 
The main fault with this system is 
that the inlet ports (transfers) are 
just in front of the exhaust ports, 
thus part of the fresh, incoming 
charge gets discharged with the 
previously burnt gases. To obviate this fault at least In part, it 
Is necessary to add two 'flow correctors.' which are simply 
two narrow ports cut In the liner, facing away from the exhaust 
port, and without causing turbulence, nor mixing with the out- 
going, burnt gases.” (See Figures 1 through 4.) 

Since 1960, SuperTigre had used a special patented varia- 
tion of the cross-flow scavenging system. Known as iaminar 
flow porting, it consisted of two very large paralielogram- 
shaped and upwardly 
inclined transfer ports oppo- 
site the exhaust, in conjunc- 
tion with a flat-topped baf- 
fle-less piston. At the time, 
all other manufacturers were 
using a baffle to deflect the 
incoming mixture. I adapted 
the “Grand Prix" system in 
my Tlgre G-40 ABC pylon 
racing engine for 1971. 

According to my notes, 
there was an improvemeni 
from 2.75 to 3.0b.hp on the 
dynamometer — a specific 
output of 7.5hp per cubic 
inch. The technique worked. 

By the mid-1970s, 

Californian John Perry was 
promoting a control port 
system of his own. Accord- 
ing to engine reviewer Peter 
Chinn, “The original purpose 
of Ferry Directional Porting 
(PDF) was to improve the 
scavenging efficiency of 
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crown with three oil retention grooves 
machined into the top 0.150 inch of the 
head. The piston encounters an interfer- 
ence fit about 0.300 inch from the top of 
the sleeve flange and approximately 0.130 
inch before top dead center (TDC). This 
agrees closely with modem thinking con- 


cerning AAC/ABC technology. As 
described by Wisniewski, “Once the 
engine has been started, the sleeve will pull 
away from the piston, leaving the exact 
clearance necessary for maximum perfor- 
mance without seizing.” 


• Wristpin and connecting rod. The steel, 
hardened and ground wristpin is fitted with 
Teflon^ endcaps to protect against cylin- 
der wall scoring, since the pin is free- 
floating within the wristpin bosses of the 
piston. The connecting rod is machined 
from bar-stock aluminum alloy having an 




conventional baffled- 
piston, open-loop or 
cross-flow ported en- 
gines, but It is obvious 
that PDP works very 
well In conjunction with 
SuperTigre porting and 
a deflectorless piston" 

{Model Airplane News, 

January 1977, "Super- 
Tigre G.61"). Chinn fur- 
ther explained the PDP 
system, "The PDP modi- 
fication ... consists of a 
pair of narrow vertical 
slots supplementing the 
regular bypass (transfer- 
D.G.) ports and angled 
through the cylinder wall 
to direct a flow of fresh gas across the 
top of the piston immediately In front 
(on the exhaust side-D.G.) of the pis- 
ton" {Model Airplane News, October 
1977, “K&B-Lee Custom .61"). 

At this point, many of us who followed 
such developments were scratching our 
heads. Mr. Garofoll, the head of 
SuperTigre, had employed PDP control 
ports In his latest .61 for 1976 (see 
photo) and was rumored to have paid a 
royalty to Perry for every engine pro- 
duced! If this rumor was correct, It’s 
obvious that Garofoll didn’t know the 
facts. First of all. Perry’s patent only 
applied to engines with baffle-topped 
pistons (see patent drawing, Figure 5). 
Second, Perry wasn’t granted his 
patent until 1981 after abandoning three 
earlier porting applications dating from 
1975. Third, Magrotti’s flow corrector 
disclosure In his magazine article prob- 
ably placed the entire flat-topped piston 
application into the public domain, 
enabling anyone to use the idea freely. 
In fact, many SuperTigre racers had 
used the idea five years earlier! 

The PDP system was also Incorpo- 
rated in the German HB (Helmut 
Bernhardt) engines for 1976 (see 
photo) and Custom Lee K&B .40s and 
.61s (baffle piston) for many years. 
According to Clarence Lee, "John 
[Perry] originally developed PDP for 


Figure I. The edditlon of two **flow conrec- 
tore" leening towerd the well oppoelte to 
the exhauet compel the main flow to adhere 
to thie wall eo that the burnt gaeee do not 
mix with the freeh charge. 


the K&B .61 In order to 
keep it competitive with 
Schnuerle scavenged 
engines. However, John Brodbeck, Sr. 
(K&B) didn’t want to pay John licens- 
ing rights feeling the cost was too high 


Figure 2. Cut the two "correctore," noting their direction. 
Figure 3. The fuel mixture paeeee through the holee 
(marked "x”) In the pleton to the "correctore" when the pie- 
ton le at bottom dead center. 


versus the power gain ...." 

So, you ask, where does all of this 
lead? Right to the present — ^the recent- 
ly released cross-flow scavenged 
K&B .40 ABC R/C uses transfer 
ports very similar to the old 
SuperTigre laminar flow design. The 
Tigre used a flat-topped, baffle-less 
piston— so does the K&B. Combine 
these features with Magrotti control 
ports (see photo), and what do you 
have? It seems that everything old Is 
new again! 


Figure 4. The flow of the "correctore" 
goee through the holee of the eleeee, 
entering through the cylinder when the 
pleton opene the porte. The drawing 
ehowe the angle of the openinge. 


Figure 5. John Perry patent (PDP) 
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umiHuaJ circular cross- 
section for the majority 
of its length. The ends 
are machined in con- 
ventional manner with 
bronze bushings in- 
stalled (press-fit) at 
both ends. The crank- 
shaft end has two oil- 
ing holes. 


• Crankshaft. The 
crankshaft features 
one-piece steel con- 
struction that has been 
case-hardened and 
ground to size for front 
and rear bearings 
(inner race) plus 
crankpin. In traditional 
K&B fashion, a steel 
propeller shaft stud 
(*/4-28) is threaded into 
the nose of the crank. 

A 0.350-inch-diameter 
passageway runs axial- 
ly from the counterbal- 
ance end to the radially 
cut induction hole. 

K&B uses the popular 
tapered split collet and 
drhfe washer method 
of retaining the crank- 
shaft in the from hous- 
ing. The shaft is a light 

push-fit into the bearings, making disassem- 
bly simple. Things weren't always this 
easy! Early Torpedo .40s had the inner 
races of the ball bearings press-fit to the 
crankshaft, which made front housing dis- 
assembly difficult without the proper equip- 
ment. A very unique feature of the crank- 
shaft is the shallow two-tum spiral groove 
that has been ground into the pressure seal 
area from the rear of the front bearing to the 
milled induction hole. This right-hand (as 
with a machine screw) spiral acts as a pump 
to any fuel that moves between the inside 
bore of the front housing and the crankshaft 
diameter. The system prevents leaks out the 
front bearing“-a thorn in the side of all 
manufacturers of 2-stroke engines. 

• Front housing. The pressure die-cast 
removable front housing retains two ball 
bearings to support the crankshaft. The 
bearings are also unique within the minia- 
ture engine manufacturing community 
because of their low -absorption nylon, 40- 
percent glass-filled ball retainers. 
Developed in-house by K&B 10 or 12 years 


Stroke 
Bore 
Stroke/bore 
Engine height 
—width 
— length 
Tuned muffler length 
Width between mounting bearers 
Mounting hole width 
—length 
Weight 
Rpm range 
Rower output 
Crankshaft thread size 
Carburetor bore diameter 
Ust price 


SPECIFICATIONS 

Displacement 0.4Dci (6.44cc) 


0.720 in. (18.3mm) 
0,840 in. (21,3mm) 
0.857/1 

3.25 In. 

1,875 in. 

4.625 in. 

9.25 in. 

in, 

1®/i6 In, 

^Vi6 in. 

15.4 oz. (440 gr.) 
2,200 to 16,500 
1.8hp@ 15,600 
V4*28 
0,310 in, 

$155 


Features: glow ignition, cross-flow scavenged multi-port design 
featuring an ABO piston and cylinder, dual ball bearings and front 
rotary valve induction. 

Comments: this excellent American- made engine is the continua- 
tion of a legend I Its few cosmetic flaws have nothing to do with 
how this outstanding product performs, but in the highly competi- 
tive miniature engine market, the cover often sells the book! 


Hits 

• Ease of operation. 

• Remote needle valve. 

Misses 

* Not-so-qu iet tu n ed muffler, 

* The 30-year-old crankcase dies need to be 
replaced. Roughness around muffler 
mount lugs, bypass and cylinder fins tells 
the story. Also, a few sharp burrs await 
unsuspecting fingers. 



spiral proova on crsnk 
atirfaco actm am a pump to 
amat front hooting to 
croak agotntt lookt, Tho 
oyotoin Hrorirs weill 


ago, these uon-metallic 
retainers ended a recurring 
problem: engine blow-ups! 

These were traced to disin- 
tegrating metal retainers in 
standard production ball 
bearings. The rear bearing 
of the .40 ABC is a hefty 
1,125 inches o.d. x 0,500 
inch i.d. The from bearing 
measures 0.875 inch o.d. x 
0.375 i.d. K&B cominues to 
retain the carburetor with two setscrews 
located on opposite sides of the housing. 

• Cylinder head and backplate. Machined 
of bar- stock aluminum alloy, the cylinder 
head provides generous surface area for 
cooling fins. The conventional squish-hand 
combustion chamber is fitted for a long- 
reach K&B glow plug. Plug no. 731 1 is rec- 
ommended when using low-nitromethane 
sport fuels; HP plug no. 7300 for high-nitro 
performance fuels. The backplaie is pres- 
sure die-cast of the same aluminum alloy as 
the crankcase. A centrally located boss is 


provided in the backplate for a 
crankcase pressure fitting if high- 
pressure fuel delivery is desired for 
racing applications. Although not 
drilled or tapped, those wishing to 
make use of this accessory will have 
little difficulty completing the neces- 
sary tasks, providing they have access 
to the proper tools. Paper gaskets pre- 
vent air leaks a! the backplate and the 
front housing. 

• Carburetor, Designed with a bore 
diameter of 0.310 inch, the ail- metal 
unit displays admirable idling qualities 
while still producing significant quanti- 
ties of torque and horsepower. Besides 
the remotely located high-speed needle 
valve, the only other adjustment is the 
large mixture disk located on the car- 
buretor's right side (as viewed from 
the front). A cam-action machine 
screw rotates the disk with micrometer 
precision to adjust the idle and 
mid-range mixture strength. 
Simple and effective! The 
throttle barrel doesn't have an 
adjustable stop. This requires 
that the servo set the limits for 
the high speed and idle^ — no 
problem with a modem radio. 


• Remote needle valve. 
Located off the backplate — or 
any convenient place on the 
firewall, engine mount, etc. — it 
provides for a pleasantly 
uncluttered front of the fuselage 
plus a comfortable clearance 
between fingers and the spin- 
ning propeller. Besides, 
Wisniewski said, "‘Moving the 
needle valve from the carb 
body also cured some problems 
of the carburetor falling apart!" 


OPERATION 

After mounting the K&B .40 ABC to the 
test stand, it was outfitted with a relatively 
light load propeller for break-in (APC 
!0x5). The break-in fuel is the same we'll 
fly with, consisting of 15 percent 
nitromethane, 20 percent lubricant (half 
castor oil, half Klotz KL-200 synthetic) 
and 65 percent methanol, K&B suggests 
that you simply fly the engine wice with a 
slightly rich mixture setting for break-in. 
Those of you who are regular readers of 
this column know that I break in all 
engines on the bench; it's the safest way to 
leam their idiosyncrasies and protect your 
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investment. Generally, ABC engines such 
as this month's subject require less break* 
in time than other types, like those with 
ringed pistons and Lapped steel/iron units. 

About 30 minutes of total running time 
was required to hold a nice, peaked setting. 
This was accomplished by running the 
engine for 1 ^/^-minutc segments, then shut- 
ting it down to cool before restarting. The 
engine was always operated in the 2- 
cycling mode, slightly rich. Remember, 
ABC engines must be brought up to tem- 
perature quickly if they aie to avoid prema- 
ture pi Sion -cylinder wear due to excessive 
zero-clearance rubbing {friction). 

The shaft speeds obtained on a range 
of APC propellers after break-in: 


9x7,5 


9.5x7 ...... 

.... ,14,800rpm 

9,5x8 ...... 

14,300rpm 

10x5 


9.5X8.5 

13,6O0rpm 

10x6 


10x7 

10,800rpm 

11x6 

10,400rpm 

10x9 


11x8 



The APC 10x6 propeller was selected 
as a reasonable starting point for a 
sport-type model It was us^ In subse- 
quent idle rpm and noise testing: 

— Reliable idle rpm: 2,800 
— dB ® 9 feet, 90 degrees from thrust 
line, muffler side of engine: 103 
— Test conditions: temperature— 70 
degrees F; pressure— 29.1 8 inches Hg; 
wet bulb — 63 degrees F. 


At the end of the break-in session, the 
engine was turning the 10x5 at a 
respectable I4,300rpm. 


*Addrrssts art Hsttd atphahtticaUy in tht Index 
of fdanufacturers, on page t23. k 


WINNERS’ CHOICE 


'*Rock solid ... powerful ... 
dependable. Highly 
recommended." 

-Gary Oliver, flight leader 
Skyhawk:* Exhihition Team. 
Aviation Expe^ ''Striking 
Back" Show Team 



"The new Quadra-Aerrow 
engines are AWESOME!" 
-Bubha Spivey 
CEO, Lanier RC 


I wouldn't put anything 
else on a big plane ... 
not mine, anyway!" 

-John Krohn 
ms eSARA Grand 
National Champion 



Pictured above: Q52s, Q75XL, Q65S, Q I OOS singles; 

QA200XL and QAISOXL twins 

ONLY QUADRA- AERROW offers YOU: 

□ PROVEN PERFORMANCE: up to 30% MORE HORSEPOWER than 
major competitors' comparably sized engines, MORE RACING 
TROPHIES than any other engine manufacturer 

□ FIREWALL-READYieverylhing you need in the box-including 
throttle linkage, flush firewall mourn and spring staner-BUY AND FLY 
with no additional parts to buy other than a propel lor 

□ FULL TWO-YEAR WARRANTY; Quadra-Aerrow RELIABILITY and 
SATISFACTION is guaranteed ... at highly competitive prices 

□ ALL-NEW "XL" SERIES: more power, precision and flexibility with 
state-of-the-art microprocessor- based electronic ignition 

□ QUADRAFIRETM ELECTRONIC IGNITION SUBSYSTEM 
(EISS)^^ by Intellisparki provides MAXIMUM THRUST and 
EFFORTLESS STARTING with SmartSlart™ technology 

□ BROAD PRODUCT LINE: models from Q52 3,2 cid through QlOO 6,0 
cid single-cylinder, and QA105 6.4 cid through QA200 12.0 cid 
twin-cylinder engines; Super High Output "RSS" models available 

□ Standard "S" models available with magneto CDI systems. 

Available through authorized Q-Source^^ hobby shop dealers only. For specs, 

a free airplane/engine cross-reference chart and the name of a dealer near you, 

call: 


1 

iNorIh 




' it 


V, t 


North American Power R/C 
PO Box 92638, Southlake. TX 76092 
CAN {817) 251-0787 / (817) 251-0547 fax 
email: 1 021 77.2456@compuserve.com 
Exclusive Distributers for Quadra-Aerrow 
R/C airplane engines, IntelliSpark EtSS 
and other Best of Class R/C products 


\:^ERR0W/ CoiWol 


, -^P^ERROW/ 

Racing - The ULTIMATE Test 
41 Trophies in Reno-style racing since VI 


Intelligent Control 
Systems 

forSmall^Engir^^ 
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Prepping and priming 





by DAVID M. SANDERS 


m 


no subvtitut* for 
pmini* Pa/nt /« ptidot 


S ometimes, fitm covering just won't do for a coior 
scheme you realty want Or in the case of scats 
planes, you just can*t explain away 
how the builders of the futhscale 
prototype were able to get 8x30- 
foot pieces of MonoKote*f That 
means ifs gotta be paint There's no 
^ substitute tor paint Paint is pride! When 
the boys at the field see a painted airplane 
roll up, they pay attention, don't they?! Man, it 
sure would be coot to be able to do that intricate, 
mottled camo on your warbird or the fade-out 
edge sthpes on a sport model, eh? Well, if 
you break the process down into simple 
steps, you can easily create fantastic paint 
work on your planes with minimum fuss, and 
Tm going to show you how. 


techriques 


Basic finisMiig 


1 Mat9rialm roqulrad to bultd m good fibor*- 
gfaat baao for a galnt tioiab, I prmtmr 
Pacat* ^ttlahing raafn, 

THE MODEL 

The model Til be finishing in this article 
is of fully sheeted construction, although 
fabric-covered aircraft with open-bay 
framing are also easily completed with 


these methods. One 
major difference is that 
you must be certain to 
prep the fabric covering 
to accept paint per the 
fabric manufacturer’s 
recommendations before 
proceeding. Also, youTl 
have to cut your masks 
before they’re placed on the plane. This 
is a little more difficult, but not a huge 
inconvenience. 

On wood-sheeted models. I 
always fiberglass the entire air- , 
craft with at least V4-ounce cloth 
and epoxy or polyester resin. For 
a super-light finish. I cover with 
stikspan and dope. Either way; 
you’ll w'ant to have the wood 
completely covered with one of 
these materials to provide a 
smooth, stable surface for paint- 
ing. In the case of fiberglass, 1 cut 
the glass to cover the part, lightly 
spray it with 3M Super 77, lay it 
over the part, smooth it out and 


I'bA 






2 Covar tfta wittg wfth maaking iapo mo thm fUtot dommnH mttck 
to tha wing, Maka tratifng adga nifat bama»r balng carafut to 
got a good 


then apply the resin. I squeegee out 
excess resin with cardstock and get con- 
sisienily lightweight glass jobs. Bob 




3 Aftar applying tho fitior matarlat, umo a clrcutmr* 
t 


f tippad toot to form tho fUfat 
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Fiorcnze wrote an excellent article in 
the June '96 Modei Airplane News 
on glassing that provides detailed 
descriptions of every step necessary 
to get a good glass job. 

This article will assume you're 
starting with a plane that is built and 
covered by one of these methods and 
is constructed up through final 
assembly. The stuff I use for glass- 
ing is shown in photo 1. 

BONDO FILLETS 

On this small Dave’s Aircraft 
Works* Focke-Wulf Tal52 slope 
glider, I wanted to have fillets at all 
the comers for a better scale look 
and in-flight performance. Good fil- 
lets can do a lot for your airplane's 
looks and performance, and since 
paint will easily follow any contour, 
I consider it a waste not to do the fil- 
lets on a plane I'm painting. On larger 
scale models, the wing fillets are 
usually part of the fuselage construc- 
tion, but the Bondo method is still 
excellent for doing the tail surfaces, 
where applicable, Don *f use spackle 
or model fillers, as they're way too 
soft and crumbly for this application. 
There are many automotive spot 
fillers available, so experiment a lit- 
tle. You're looking for stuff that is 
firm when cured and is easy to sand. 

Wrap the wing roots with mask- 
ing tape to make sure the filler won't 
stick to them, then mount the wing 
on the plane. 

Next, you'll want to make fillet 
bases to fit the trailing edge/fuselage 
area (see photo 2), I use or 1/64- 
inch ply for these. You want these 
pieces to have a very good fit against 
the fuselage and wing. Don't worry 
about getting the comer radius per- 
fect yet; cut it oversize. You'll bring 


mt«r 
when the 
ffliet tmses 
meet the 
fkiselago. 


Mutt‘S 

abfy mixed 


the trailing edges of the fillets down 
to the correct radius at the end of the 
process. Glue these pieces to the 
fuselage w'ith thick CA or epoxy, 
and leave a 1/64- to *A2-inch gap at 
the wing trailing edge. 

You can support the 
fillet bases with a 
piece of masking tape 
on the bottom of the 
wing, loo. 

You'll need some sort of circular- 
tipped tool to form the fillets. A 
tongue depressor works great, as do 
Popsicle sticks for tighter radii. If 
you need an exact size, a piece of 
scrap balsa sheet can 
be quickly crafted into 
a suitable tool 

Mix up a generous 
batch of filler, then 
pack it into the comer 
so there are no bubbles 
or voids. Take particu- 
lar care to get the filler 
into the tight corners 
at the fillet base, too. Only do one 
side of the wing at a time, and work 
quickly! The filler sets quickly, and 
it's a bear to form once it gels rub- 
bery. Scrape out quite a bit of filler 
on the first batch, and don't worry 
about leaving loo little behind (see 
photo 3). Scrape excess filler off the 
wing and fuselage sides outside the 
fillet line (see photo 4). You can also 
control the fillet width by rotating 
the tool as you pull it. Start at the 
from with the tool obliquely angled 
to the fuse side panef then end with 
it perpendicular at the 
rear. This will yield a 
nice flared fillet. 

After the first pass 
sets up, mix another 
and repeat over the 


wrap a 
place of 
mandpapor 
around fit 
and mand 
your fflletm 
mmoeth. 


8 Qarofiilly 
mand tho 

COfTOCt 

radium Into 
tha trailing 
edge of tho 
filletm. 
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BASIC FINISHING TECHNIQUES 



9 With 9ctMp glMS» ct^tft (1-otiitcm w^fght or loos/, cut oomo strips 
to Isy pvor the wing^mating eurfmce of ti^o fl/lotSi giving It In pIsco witik 
Uiln CjL 



10 


Ones d>e otfgss are cleaned up, beH the wing hack on Ifie fuss snef ffito- 
ssfitf dre dilots ono lost time. 


first layer. This time* pay atten- 
tion to getting a smooth and 
true-to-form surface. I often 
use my fingers for this (see 
photo 5). At the wing leading 
edges, curl the fillet under to 
follow the wing. Sometimes, a 
third layer is appropriate, so 
use your judgment. 

With both sides done on top 
of the plane, turn it over, and 
remove the tape that held the 
fillet bases in place during the 
previous steps. Apply filler 
where the fillet bases meet the 
fuselage (see photo 6). If your 
model has a belly scoop, e.g., 

P-51, form the bottom fillets, 
too. These usually have a 
smaller radius and are easier 
than the top fillets. Before the 
filler completely sets up, use 
your knife to cut through 
the fillet at the wing/fuse part- 
ing line. 

You’re almost to Nirvana ... 
but you must sand! Sanding is 
Zen and must never be taken 
lightly! That said, use a suit- 
ably sized dowel or piece of 
tubing, wrap the sandpaper 
around it, and sand your fillets 
smooth (see photo 7). The 
Hondo sands well and is stiff 
enough to allow continued 
fine-tuning at this point. Now 
carefully sand the correct radius into the 
trailing edge of the fillets (see photo 8), 
and smooth the transition to the top of the 
wing. As the shape gets close to being fin- 
ished, start using fine-grit paper wrapped 
around your finger to really buff the Bondo 
smooth. Use more Bondo to fill any voids 
or pits at this stage, too. Carefully sand 
where the fillets meet the fuselage, and 
also try to get a consistent thickness over 



the wing panels where the fillet edges will 
be sanded to their final width. 

Now the work pays off! Unbolt the 
wing, and carefully lift the trailing edge out 
of the fuselage. The Bondo might stick to 
the tape, but have faith; it’ll pop loose. The 
edges of the fillets will look raggedy, but 
resist the temptation to pick at ’em! Lay 
the fuselage on the bench, or place it in a 
stand, bottom up. With scrap glass cloth 
(1-ounce weight or 
less), cut some strips 
to lay over the wing- 
mating surface of the 
fillets. Spray these on 
one side with Super 
77, then place them on 
the fillets, letting the 
edges run out past the 
outboard edge and 
into the fuselage 
cavity. Squin the cloth 
with thin CA, and let 
it cure thoroughly (see 
photo 9). This makes 
the fillets very strong. 


Trim the cloth flush to 
the fuselage cavity open- 
ing, and rough-cut the fil- 
lets’ outboard edges with 
your knife or razor saw. 
Turn the fuselage back 
over, and mark the finish 
width on the fillets. 
Carefully sand the edges 
of the fillets to the lines 
with a hard sanding 
block. A piece of V4-inch 
particle-board sanding 
block works great. Once 
the edges are cleaned up, 
bolt the wing back on the 
fuse, and fine-sand the 
fillets one last lime (see 
photo 10). 

Now you have great- 
looking fillets on the 
wings. I use similar 
techniques at the tail 
(see photo 1 1), and it’s 
actually much easier since 
these surfaces are usually 
permanently attached to 
the plane. Soon, you’ll 
find you can make your 
all-wood aircraft have the 
shapely lines of much 
more expensive molded 
glass jobs. 

PRIMING 

I get great satisfaction 
from seeing my model’s shape in an all- 
white color with only its smooth surface 
contours evident. One of the reasons is 
that I get a chance to see any and all 
defects and correct them prior to shooting 
color. 

Plasti-Kote sandable primer is an 
absolute must-have in my shop. This stuff 
is amazing and has saved my life as a 
model airplane painter after my previous 
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favorite was reformulated aud mined! 
DonM substitute unless you're certain your 
primer sands well, as it can make or break 
your paint job. 

Spray a generous coat of primer on 
your bird. Now sand it almost completely 
off with 220-grit aluminum-oxide open- 
coat paper. This fills the myriad tiny 
imperfections in your glass Job and 
ensures that you haven't left any standing 
weave or seams. You'll immediately 
notice how smooth the surface feels after 
this step. 

Spray a second coat, but not as heavy 
as the first. Sand with 220-grit until it gets 
“hazy” or semi-transparent. 

Spray a light third coat that gives good 
coverage. Sand it lightly with 320- to 400- 
grit paper. This is the final primer coat 
and your last defense against the error- 
magnifying color coats to come, so 
inspect it carefully and prime again if nec- 
essary. 

The completion of priming is a mile- 
stone in your modePs life (see photo 12). 
Enjoy it, because its shape will never be 
this perfect again! 

WHAT NEXT? 

Next time. I'll lake you through masking, 
painting and panel lining. What we've 
accomplished so far has yielded you an air> 
craft that is completely paint ready, so start 
hitting the documentation, and see which 
flavor scheme you like best. Next month, 
we'll spill some paint on her! 

^Addresses are listed nlphabeticafly ia the index 
€ff Mattu/aclurers on page i23 4 - 


About the author 

Dave Sanders has been an aeramodeler 
for over 20 years. He starred off in his 
childhood years building Guillow and 
Comet scale free*flight models. He 
learned to fly R/C on power birds, but 
found his tfue love in slope soaring 
about five y ears ago. 

An avid warbird fan, he founded 
Dave *s Aircraft Works in 1994. He offers 
a tine of smal t WW II fighter slope glider 
kits and a newer line of DAW Foamie 
warbird kits designed for slope combat 
and just fiat insane sport fiying thrills. 
He also writes **Fighring Foam di Heavy 
Iron " — a bimonthly column in the Radio 
Control Soaring Digest and acts as 
newsletter editor for the Laguna Niguel 
Slope Soaring Guild. He resides in San 
Clemente, CA, with his wife and photog- 
rapher of eight years, Shelby, and his 
sons Ian and Trevor, who are also avia- 
tion huffs. 



For years, OPS Engines have 
snatched the top spot at on© 
European competition after 
another — ciear proof that 
they perform beautifuily 
under pressure. 

Thafs good to know, whether 
your aim is to cut loose with 
spectacuiar aerobatics... to 
outshine competitors with your 
speed and sklii...to christen that 
just-compieted giant scate 
project.,. or simpiy to get through 
your first sob fiight in one piece. 

Unprecedented manufacturing 
quaiity is the key. The OPS 
production facility in itoiy ranks 
among the R/C hobby's finest. 
There, expert technicians— who 
are ALL champion modeiers— 
design and operate their own 
cutting-edge equipment. 


Now, improved distribution 
channeis ore bringing OPS 
engines, parts, accessories 
and service to hundreds of 
retailers nationwide.,. including 
one near you. 

Power your plane with an OPS 
engine.,. and you'll truly be ready 
for anything. 

For the location of the 
dealer nearest you, please 
call veOO-682-8948 and 
mention code number 021 1 M. 




DtjtTtouted EKcJuaivsiv By 
GREAT PLANES MODEL DISTiaBUTORS 
P:0. Son 0021. Chompoian, 1 41026^9011 
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Internati 


Competition 




University of 
Texas at 
Arlington 
Tall Sitter on 
a test hop. 


Swiss Federal Institute of Technology entry Is 
moved to the fUghtUne. 
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University of Texas at 
Arlington Tall Sitter on 
the course. 


University of Texas at Arlington Tall Sitter Is 
propped for action. 


"hy ROB MIC^AEL^N 




A window to the future 


W HAT AIR VEHICLE in the arsenal of any major world power can 
take off, fly itself to a remote location, search for objects on the 
ground, map and identify those objects from the air, swoop down and take 
samples from the objects, and then return home to land, all without human 

direction? Oh; let me 

also add that it costs 
under $75,000 to 
build and operate. 

“Well," you say, It can't be the Viking lander because it didn't identify 
objects on the fly, nor did it bring any samples back home. Besides, It isn't 
really an air vehicle." 

Give up? The answer is that there is nothing in any arsenal of any world 
power that can currently exhibit this behavior, but if you look around the 
world to see which university laboratories have their lights on at 3 a.m. and 
take a peek inside, you may see just such a machine. 






M 

Si 


o 


o 


• BACKGROUtlD. The winners of the 199G 
competition were a team of students and 
advisors from MIT, Boston University and 
Draper Labs, Funding for the project was 
obtained largely from Draper and was 
applied over a two-year time frame. 

• AIR VEHICLE. An otf'tfie*sbelf conventional 
TSK Star helicopter was modified to 
hold the sensor suite. This 15-pound heli- 
copter was asked to carry almost 9 pounds of 
payload. A B5cc (2hp to 3hp) 2'Cycle gaso- 
line engine was used to power the robot. 

• CONTROL, A 50MHz 486 microcomputer 
controlled the helicopter's servos through a 
modified radio-control receiver. As was com- 
mon to most entries, the system was config- 
ured so that a human safety pilot could take 
control ot the helicopter , , 

by flipping a switch on his ^ 

transmitter, which would 

cause the receiver to fol- ' pt *- 

low the safety pitofs .. yA 

commanded servo posi- f 

lions rather than those of . 

the onboard computer. i, 

This allows the safely 

pilot to save the robot - 

should some failure be ' " V - 

delected. The competition f 

rules require that a kill 

switch also he available, 

The receiver inteiiace 

also exhibited a ''fail-safe" capability. If the 
received RF signal doesn't meet certain cri- 
teria (indicating transmitter malfunction, 
out of range, or off), then 
control is automalically shifted to the 
onboard computer. Similarly, if Ihe trans* 
miller signal is bad and the commands from 
the onboard computer don't meet certain 
criteria (indicating computer malfunction), 


then the 
servo acluatprs 
are commanded 
to a preset "tail-safe" 
position (all 
neutral). 


« NAVIGATION, The navigation sys- 
tem used an extended Kalman filter 
that adjusts the weights placed on the 
various measurements (GPS, IMU, 
altimeter, compass) according to the situ- 
ation. For instance, if the altimeter indi- 
cates a low aUilude, it is given a higher 
weight than the GPS system's altitude mea- 
surement, Likewise, the GPS measurements 
are weighted according to satellite constel- 
lation and tracking mode; that is, if the GPS 
has differential lock, its measurements are 
given more weight 


than they are in 
single-point (non- 
dlfterentlal) mode. 


JiffT heUcoptsr on tlie course. 


- ■- - i • IMAGE 

— ^ PROCESSING. 

Acousticaltime- 
ters were used lo 
detect the location 
toxic-waste 
drums as Ihe robot 

'™**^**™*^ flew over (hem 
er on file course, (registering as a 

discontinuity in 
the otherwise flat ground), but an image 
recognition system was required to read the 
labels on the drums. An onboard video cam- 
era was also used by Ihe robot to detect pat- 
terns on the ground below it. Images from 
the camera were transmitted to a Silicon 
Graphics workstation on the ground. 
Software analyzed the images for patterns 
ot interest and reported their locations. 


WHAT WOULD WE SEE? 

An international slate of collegiate teams 
worked independently for a year to develop 
flying robots that could perfomi the follow- 
ing mission: 1) find a dump containing par- 
tially buried drums of radioactive and bio- 
hazardous toxic- waste products; 2) map 
the location of each drum, identifying 
the contents by reading the drum 
labels; and 3) bring back a sample 
from one of the drums. The only 
k hitch is that this had to be done, 
without any human intervention, 
by a flying robotic vehicle that 
could fit in the back of a pickup 
truck! 

The task set before the student 
teams is a significant one, 
because location and remedia- 
tion of toxic waste in industrial- 
ized nations is a major problem. 
Even with environmental laws 
that prescribe the correct han- 
dling of toxic waste materials, 
unethical companies often 
secretly dispose of their waste 
products in unapproved and dan- 
gerous ways. In addition, large 
amounts of toxic waste are 
known to have been disposed of 
improperly prior to environmen- 
tal legislation. In either case, the 
location and composition of the 
waste is often unknown. 
Investigation of toxic waste sites 
is a dangerous job that is well- 
suited to unmanned systems. 

Twenty student teams from 
universities in Canada, the 
United States and Europe took 


INTERNATIONAL AERIAL ROBOTICS COMPETITION 




up this challenge during the 1996 
International Aerial Robotics Competition. 
After a year of work, seven teams emerged 
as finalists and made it to the day of the 
competition (Table 1). 

A UNIQUE COMPETITION 

The International Aerial Robotics 
Competition is now in its seventh year. In 
prior years, the challenge was to create an 
autonomous flying robot that could find a 
3-inch-diameter metal spool, pick it up 
and move it to another specified location. 
After five years of increasing capability by 
teams from all over the world, a team from 
Stanford University produced a robot able 
to acquire a disk and transport it to another 
location without human intervention. 

In 1996, the mission was modified to be 
less abstract, yet the behaviors to be 
demonstrated by the aerial robots remained 
the same: intelligent, stable, autonomous 
flight, perception of the environment and 
manipulation of objects on the ground 
from a flying platform. 

AN AERIAL ROBQTIC OLYMPICS 

Because of the Atlanta Olympic Games, the 
traditional site — Georgia Institute of 
Technology—could not be used for the 
1 996 competition. However, since the new 
mission was one of great interest to the U.S. 
Department of Energy, that agency agreed 
to fimd the relocation of the competition to 


Walt Disney World’s EPCOT Center near 
Orlando, FL* where it was to be showcased 
as an EPCOT technology attraction. 

DOWN TO THE WIRE 

Two days before the competition, Stanford 
University — the acknowledged front- 
runner and winner of the 1995 event— 


those vying for first place had widened. 

The Swiss team took an early lead by 
placing first in the static judging, gathering 
the most points for subjective measures 
such as “elegance of design and craftsman- 
ship,” “innovation” and even “best team 
T-shirt.” For this, they were able to choose 
the pole position during the performance 


Oakland University robot on the tlototica Compotitfon fields with lateled barrels in place. 


AERIAL RODOT DESIGNS 

Most of the teams decided to modify con- 
ventional hobby helicopters to lift up to 50 
pounds in the high humidity and heat that 
would be encountered in Orlando. The 
MIT entry was a conventional helicopter 
with a single teetering rotor, flight com- 
puter, global-positioning system (GPS) 
and various sensors to measure altitude 
above the ground, heading, attitudes and 


announced that they had experienced an 
electronics hardware failure from which 
they could not recover in the time remain- 
ing. Not all were disappointed by this turn 
of events, since it meant that the field of 


part of the competition to follow. 

But it was the team from the 
Massachusetts Institute of Technology 
(joint with members from Boston 
University and Draper Labs) that won. The 
MIT aerial robot leapt into the air on its 
first run and proceeded to search for and 
locate each drum correctly with the aid of 
differential global positioning satellite 
(DGPS) fixes. It then went back and 
attempted to read the toxic-waste warning 
labels at the locations where it had previ- 
ously identified drums to exist. No attempt 
was made to retrieve a sample. 

The MIT aerial robot went on to demon- 
strate six fully autonomous reconnaissance 
flights during the team’s hour-long lime 
slot. During its best run it correctly located 
all five drums and correctly identified the 
contents of two of them to compile a score 
of 1 ,027 out of a possible 2,3 10 points. 
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rates, as well as computer 
visjon. The sensor suites 
onboard each of the competi- 
tors' aerial robots, though 
different in design, were 
similar in function. 

The strategy of the MIT 
team was to Hy a pattern over 
the toxic-waste dump and 
sense altitude changes caused 
by the presence of the par- 
tially buried toxic-waste 
drums. The GPS location for 
each anomalous altitude was 
stored for future reference as 
the aerial robot flew a pre- 
programmed search pattern. 

The aerial robot then 
returned to these locations to 
read the labels found on the 
sides of the drums. As with 
most teams, image-correlation 
algorithms could then decipher 
the meaning of the label, and 
hence, the contents of the drum. '' 

In addition, those teams wishing 
to accrue extra points for retrieval of a 
sample implemented a grappling device 
that could be operated from the air vehicle 
while in flight to snatch the 3- inch-diame- 
ter, orange, metal disk that simulated the 
biohazardous sample. The location of this 
disk was unknown to the teams before- 
hand, as were the locations of the five 
toxic waste drums that were repositioned 
between runs to keep teams from having 
any a pnari knowledge of the site (other 
than that the drums w^ere black, randomly 
placed and may or may not be partially 
buried at arbitrary angles). 


1. Auburn University 

USA 

2. Carleton University 

Canada 

3. Swiss Federal institute of Technology (ETH) ** 

Switzerland 

4. Georgia Institute ot Tecltnology ** 

USA 

5. Georgia State University 

USA 

6. IVtassachuselts Institute of Technology ** 

USA 

7. Mississippi State University 

USA 

8. Oakland University ** 

USA 

9. Orange Coast College 

USA 

10. Purdue University ** 

USA 

11. Rose-Hulman Institute 

USA 

12. Simon Frazier University 

Canada 

13. Southern College of Technology 

USA 

14. Stanford University 

USA 

15. Texas Tech University 

USA 

16. University of Arizona 

USA 

17. University of Central Florida ** 

USA 

18. University oi Southern California 

USA 

19. University of Tennessee 

USA 

20. University of Texas at Arlington ** 

USA , 


* * Those makmg it io the float day of We competitm 

Teams meeting 
the application 
deadline 


which was essentially four hobby heli- 
copters strapped together nose -inward in a 
composite frame. Navigation systems have 
been acoustic arrays, laser sheet followers, 
GPS, optical trackers and the ever-favorite 
(and ever-failing) '‘dead reckoning/' 
Devices for acquiring objects on the 
ground have ranged from machine vision- 
guided rare-earth magnets on reels to elec- 
tromagnet arrays with flux coupling sen- 


sors to tethered sub-robots 
with mechanical grabbers, 
Telemetry-lo-ground comput- 
er equipment is allowed under 
the rules, though some teams 
have elegantly attempted to 
put all of the processing 
onboard. 

HIGHSCHOOiy 
OPEN cuss 

For the first time, a "High 
School/Open Class" version 
of the International Aerial 
Robotics Competition has 
been established. Ever since 
the airing of the Scientific 
American Frontiers program 
"Flying High,'’ which featured 
a high school team attempting 
to perform the collegiate com- 
\ petition mission in 1995, there 
has been a great deal of interest 
expressed by high school science 
teachers and robotics clubs for a 
way in which they could play along. 

This event has been scaled in difficulty 
to an advanced high school level, and will 
run concurrently with the collegiate com- 
petition. It’s open to high schools and 
organized robotics clubs. 

HOW CAN YOU PUY? 

Those who desire more information about 
aerial robotics and past competitions or 
those who want to field a future team and 
wish to see the official rules for the 1997 
competition will want to got to the World 
Wide Web address: http://avdil.gtri.gatech 
.edu/AUVS/lARCLaunchPoint.himl. + 


VARIATIONS ON A THEME 

Several of the teams came w^ith unique air- 
vehicle entries, though that was the undo- 
ing of many other teams that originally 
made application to compete. Given a 
good flying platform, it is a significant task 
to make it fly intelligently and 
autonomously. Teams that add the burden 
of developing new flying machine con- 
cepts compound the difficulty of the task 
set before them. Even so, the millions of 
guests visiting EPCOT were treated to an 
interesting "Tail Sitter" design fielded by 
the University of Texas at Arlington and a 
really unusual twin-engine '‘Hiller design" 
from the University of Central Florida. 

Teams have tried everything from 
blimps to rotor-assisted balloons (or maybe 
they were balloon-assisted rotors) to elec- 
tric-propelled vehicles to the "heliquad," 



About ttto author 

The Inliirtiatkmal Acrml Robotics Competition was 
created in 1990 hy Robert Michets&n, H'^ip h past 
presidem of the Association for Unnumned Vehicle 
Systems Inti. {AUVSIf which hos sponsored this 
unique engineering choHenge for over haif a decade, 

Michetson is principai research engineer at the 
Georgia Tech Research Instiutte and is an adjunct 
associate professor in the School of Aerospace 
Engineering at the Georgia fnstitute ofTechnohgy in 
Atlanta. GA. where he teaches classes in avionics for 
unmanned aerial vchkies. 

Nationally recognized in the field of unmanned 
aerial vehicle lUAV) research. Michel.'fon has served 
on NATO working groups considering future UAV 
technology and is program director for a Tra^c 
SHn eiilance Drone project funded by the Georgia 
Department of Transportation and the Federal 
Highway Administration 's Priority Technology 
program. 

He is also key to the Institute 's ejforts to develop a 
Micro Flyer for the Defense Advanced Research 
projects Agency (DARPA 1 and other federal agencies 
(see July '96 Model Airplane News, page 192). 
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RETURNED from a wonderfully 
informative weekend in 
Portland, ME, attending the 
Sailplane Symposium sponsored by 
the Down East Soaring Society. It 
was well-attended, well-sponsored 
and worth the six hours we drove 
to get there. I recommend it for 


CONSTRUCTION 

The kit appeared to be pretty straight- 
forward with laser-cut balsa and ply, plans 
and hardware. The first two pages of the 
instructions showed all the part numbers 
on the plans, so I thought, “This isn’t 
gonna be so bad.” But flaps? Ailerons? A 
full flying T-tail? Uh-oh! 

Following the instructions, I started with 
an inboard wing panel, then numbered the 


ribs. I then cut the LE to length and started 
trimming the */i6x3x36-inch bottom sheet- 
ing. As I laid out my parts on the plans, I 
hit my first question: is the center sheeting 
wider than 3 inches? I can read plans, and 
no line showed a seam. Hmm ... was I 
wrong? I called Major Hobbies. “Hello, 
fm working on the Mystery Ship Bob 
Martin patiently listened as I explained. 
“Well,” he said, “you’re right; we don’t 


soaring enthusiasts. I toured the 
Symposium with my two co-pilots, 
Frank Perozzi and George 
Mezzetler, and returned with a 
Major Hobbies* Mystery Ship. 

The Mystery Ship is the first door 
prize I have ever won. And what a 
prizel I came away with the best 
possible plane for me, and at the 
time, I didn't even know it. 
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Lmft wing do—~vp showing mllmron —rvo. Notm the 
cMrban-fIber mmt reinforcement of the wing joint 


show a seam there, but most modelers 
know to go ahead and make one/* (Let's 
ail remember my skill level here.) I felt 
foolish, but Bob reassured me and told 
me to call anytime. 

1 reinforced the main spars, top and bot- 
tom, with 0.007x*/4-inch iron-on carbon 
fiber, something Tve always done. On to 
the opposite side, and then to the outer tip 
panels. I glassed the wingtips for strength. 

I was slightly confused with the ply 
braces mating with the inner and outer 



Lett wing ehowing eervoe and wiring. 


panels. They all appeared about inch 
too high. After much thought, I decided it 
was OK to trim them. It worked. 

Since I’m a lover of pull/pull rudder 
assemblies (I’ve used them on all my other 
planes), I planned to use one on this kit. I 
wanted to keep this ship extra light, so I 
investigated using some Teflon^-sleeved 
Kevlar cord from Aerospace Composites.* 

FUSELAGE AND RUDDER 

Fuselage construction began with the 
supplied, perfectly cut */&-inch lite-ply 


sides. I examined the plan very 
carefully, as it took me a while to 
understand the V4-inch-square 
balsa fuselage doublers. The 
canopy is temporarily tacked into 
place, then it’s cut away later. 

Only after I understood the design 
was I able to appreciate it. I 
installed a hatch (not on the plan) 
just aft of the wing rod to facili- 
tate access to the Deans* connec- 
tors, in case the wires fell into the 
fuselage. 

On to the rear. The vertical fin 
assembly was a little difficult for me, as 
I had never built a full flying T-tail 
before. (I learned a lot while building 
this plane!) You must create two balsa 
spacers to fit between the two halves of 
the horizontal stab and vertical stab. A 
photo in the instructions might have 
helped me out here. 

Rudder construction was no problem, 
although I replaced the balsa rudder 
bottom with a light hardwood to avoid 
any problems with my pull/pull system 
design. 

The horizontal stab halves are built in 
a jig created from the outer cuttings of 
the stab ribs. Maybe this isn’t new to 
anyone else, but to me, this was the most 
fantastic method of putting together a 
stab that 1 had ever seen. It created the 
smoothest, most perfectly formed stabi- 
lizer I’ve ever built. 

I used the Airtronics* 94141 servos 
that came with my Stylus. I used Deans 
connectors on all my wing wiring, and all 
the servos lit up on the first try! I 
installed servo rails as per the plan, 
screwed in my pull/pull rudder servo in 
the rear and elevator servo up front. 

I installed the tow-hook as per the 
plan, although I used a Ziegelmeyer* 
tow-hook instead of the supplied hook. I 
sheeted the top and bottom of the fuse- 
lage and moved on to covering. 

Goldberg* Ultracote was used through- 
out — black, white and hot pink for color 
accents. Scotch no. 600 tape was used for 
hinging on the aileron and flaps. 

1 painted and polyurethaned the nose, 
put some Sky Shine on the leading edges 
and made final adjustments and inspec- 
tions. Balancing required close to 9 
ounces of weight added to the 7 ounces 
recommended in the plan. I built the 7 
ounces into the nose after hollowing out a 
portion of it. 


AT THE FIELD 

Flight day arrived (I was nervous as a hen). 
I put her together, range checked and went 
over all control surfaces for correct throws. 
Everything seemed in order, so we pro- 
ceeded on with a few test glides. I threw; 
my flying buddy Frank Perozzi flew. First 
toss yielded a rather short flight with a 
slight left turn and a rather quick descent. I 
removed weight from the nose till she 
floated like a charm. On to the first launch. 
We chose to high-start, rather than winch. 


SPECIFICATIONS 

Model: Mystery Ship 
Type: sailplane 
Manufacturer: Major Hobbies 
Wingspan: 118 in. 

Wing area: 973 sq. in. 

Weight 62 to 68 oz. 

Wing loading: 8.8 to 10 ozVsq. ft. 
Length: 53 Va in. 

Radio req’d: min. 4 channels, 6 
recommended 

Radio used: Airtronics Stylus 
List price: $149.95 

Features: an all laser-cut wood kit 
with plans, a complete hardware 
package and photo-illustrated 
instructions. 

Comments: this is a great model for 
someone who wants to move up to 
a sailplane with flaps, ailerons and a 
full flying tail. Major Hobbies also 
provides excellent customer service 
support. 

Hits 

• Excellent quality throughout. 

• Mapped plan referencing. 

• Complete hardware package. 

• Stable and predictable. 

Misses 

• Some more photos in the Instruc- 
tions would have helped during con- 
struction. 
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MAJOR HOBBIES MYSTERY SHIP 


vorsone propucTs 

646 a Pacific St,. Suit© C-101 
San Marcos. CA 92069 
(619) 691-4228 • FAX (619) 591-921 1 


REMOTE 

NEEDLE 

VALVE 



VP-RNV-01 

$15,95 


CONVENIENTLY ADJUST YOUR FUEL 
MIXTURE FROM A COMFORTABLE SAFE 
DISTANCE AWAY FROM YOUR SPINNING 
PROPELLER 


REMOTE 

SMOKE 

VALVE 


4T 


VP^R$V^4 
$15,95 


TURN SMOKE FUEL ON AND OFF WHILE 
IN FUGHT WITH THIS SHUTOFF VALVE 


CHECK 

VALVE 


VP-2CV 

$5,60 


FAST ACTING LOW MASS VALVE, 

USED FOR SMOKE SYSTEMS AND 
PRESSURIZED FUEL SYSTEMS 
AVAILA8LE AT YOUR LOCAL HOeSV STORE OR OiRECT 
SHIPPING A HANDUNG M.W CAL RES, ADO SALES TAX 
S£HD SA^ FOR A CQMPLfTE VARSAKE CATALOG 



1-888-786-7701 

AMS Imports 

1 1 10 S, Wei* Aimue Rmdfh V AOSOS 

Pbonei (702) 786-7733 
Fax (24 Hr.)t (702) 825-4032 
We AccepI CrtHlil Cards, 



BECmNER SPECiAiJ! 

Trauicr Catiibo 
RigLit Flyer 40T witli 
Magtiuin .40 Engine 

S149.99 

Complete IIlLee Fociia 4FM Radio 

$134.99 

We Carry All Lines 
Call For Fr icing 

Free ShippiTtg on Orden otwr $J0Q 
Ovenixsd Packages Exint 




* Takeaff and landing 

Launches were straight and easy 
with a heavy-duty high -start. 
Slight down flaps did not produce 
a noticeable effect; however. 1 
believe the high-start doesn’t have 
the power to produce enough speed on launch for flaps to be effective in 
launch mode, I believe there will be an effect once we put it on the winch. 

Landing with flaps was a new experience for me, but after a few radio 
adjustments to the *Hap>/elevatoT’ mix, I was able to enjoy the benefits, bring 
her in slow and straight and drop her at my feet, 

• Low-speed perfyrmance 

The Mystery Ship loves it slow and flies oh-so-delicately in slow flight, 
although aileron effectiveness suffered, I should not be too quick to judge 
here, as much more fine-tuning to the radio and the plane can only improve 
it. Elevator effectiveness is very precise, and only 
very slight changes produce significant effects due 
to the full flying stab. Be careful here. 

Stalls were straightforward and quick to recover 
from, with a slight left wing down attitude, 

• Hlgh~speed parfarmance 

Only a few dicks down, and you'll experience her 
high-speed performance, which the Mystery Ship 
handles well. 1 believe as I continue to trim and fly. 
this plane will be an excellent high-speed performer. 



FLIGHT 

PERFORMANCE 


the finit day until I was more confident 
and to avoid any undue stress on a new 
plane. With a mighty heave, off she 
went — a nice launch with slight tenden- 
cy to veer left. Hmmm It took a full 


and was stable and predictable with no 
adverse tendencies. This was an excel- 
lent step-up ship for me! I am very 
pleased with the result and would defi- 
nitely recommend this kit to anyone 



Mom* vlow with ponroa ami battery Inxtelfad, 



Wingtip ahowtng .SO-^outtcm fibargtmam 
rairdbrcamaftt eaaarad with two ooata oi 
MZ LAM nnfmhing rmmlm 


ounce of lead on the right wingtip to 
bring her into lateral balance! My fault, 
but there was a lesson to be learned: 
don't assume your wings are equal in 
weight; lateral balancing is important! 1 
remembered that I had used two slightly 
different gauges of wire in each wing. 
The Mystery Ship flew beautifully 


who enjoys building and is moving up 
the line to a 'Tull-house'* 6-channel 
model, A lot of time and effort went 
into iL but oh, did I leam a lot! 
[Editors' note: Boh Amico received an 
early production kit: the plans, parts 
fit and wing sheeting location and bal- 
ance point on current kits have since 
been corrected.} 

* Addresses are Usied atphabedeatly in the 
Indej of Manufacturers on page J23r 4 


About the author 

Bob Amico claims to be "^merely a novice in 
the sport, having only a Pamgon. OtUe and a 
Bird of Time to his credit (Alt still flying, by 
the He would like to thank his fly ing 
buddy Frank Ferozzi and modeling mentor 
George Mezzetler, whom Bob says he could 
never thank enough "far ait his master 
machinist experience and 25 yedw of modeb 
ing that he has shared with us: he truly 
exempUfies a num whom anyone entering our 
hobby would be prtmd to have as a teacher , " 
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Visalia 


The largest U.S. 
thermal duration contest 


twin Hie 

n^kl h t««fi cowrie 


Soaring 
Festi val 


plmn^*. Thft ia oiijy 
Uta iantttng mna. 


mtkn Dackman hma his 
iiimgai Eagta going 


23RD ANNUAL 


hi/ MIKE LEE 


Alrironica Sapphfta Juat prior to a iaunch. 
Keith took Uto Qray Cop otaaa hy storm. 


S AILPLANE COM- 
PETITION— the 
modeling world’s 
silent sport — has reached 
enormous proportions in 
terms of participation and 
popularity. While this type of 
flying is not new to R/C, for 
many pilots, the challenge of 
non-powered. sustained flight 
is attractive as a personal 
challenge and as sporting 
competition, man-on-man. 

Officially known as the 
23rd Annual Visalia Fall 
Soaring Festival, this 
sailplane meet is the largest 
thermal duration competition 
in North America and possi- 
bly the world. With over 275 
entries registered, the Soaring 
Festival outstrips attendance 

of the AMA Nationals by over twice the number of pilots. What makes this 
contest so popular can be attributed to several factors. 

The Visalia, CA, site is very well-done, with lots of open space, good 


Joo Wuris and hia wifog Jan, stand proudiy 
Pahfnd their Airtroniea Sapphire that Joe 
pfioted to Urat place in Open claae, Jee had 
quite a tit to do with the dealgn of tkia 
attractive aircraft 
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The contingent 
from tiew 
Zealand pose 
with their Mpa 
and flag. From 

Angus 


Laurie 
They used con* 
necUoms an the 
Internet to 
arrange the trip 
to Viaalia, 












Joe Wurts 


2 Greg Johns 


Keith Kindrtck 


1 Jeiry Robertson 


2 David Layne 


3 Brian Laird 


QRAYCUP 


Keith Fihkenblner 


2 Nick Buzolich 


launch facilities and good landing areas, 
Visalia has been holding the meet for 23 
consecutive years, making it one of the old- 
est-running meets for sailplanes. Entries for 
pre-registration are opened for acceptance 
on August I of each year. No entry posi- 
tnarked before this date is allowed. Believe 
it or not, the entire field of 275 positions is 
filled by entries postmarked on this one date! 
If you waited one day. you were too late to 
make the field. How’s that for popularity? 

Mr. Phil Hill was the CD this year. Under 
his direction, the CVRC dub was ready for 
the competition two days prior to the first 
official flight. Many pilots arrived as early as 
a week before to practice and enjoy the com- 
pany of old friends. I know that a big factor 
that attracts many pilots is the huge raffle 
that is held on Sunday, after the competition. 
Everything from blankets, motor oil and bar- 
becue pits to radios, aircraft kits and building 
equipment is given away in this raffle that 


Tim FI*nu4Mf Ift* hlftl wing during 

t In eonfnmt* Mtrirontc* 9mpphlr», 


brings in precious funds to keep the CVRC 
dub running. 


SILENT FLIGHTS 

The task was thermal duration flying, with 
four flights on Saturday and three on 
Sunday. Saturday flighLs consisted of 3-. 5-, 
7- and 4-minute tasks, in that order. Pilots 
were required to fly in called flight order, 
eliminating the ability of pilots to sandbag 
their flight until lift was absolutely assured. 
Sunday flights saw a 3*. 6* and 8*minute 
task requirement. Now* for you 
powered aircrafl pilots, a 3 -minute 
flight may not seem like a hard 
thing to accomplish. However, just 
try t^ing a plane to only 300 feet 
of altitude, shut down the engine 
completely and then glide for 3 
minutes, nothing over or under that 
time. Add to this task a landing in a 
triangle landing zone with the lip of 
the triangle at your feet. 

You must land on time and 
within the triangle, with 
more points awarded for 
being closer to the bp of the trian^ 
gle. There aren’t too many pilots out 
there who can accomplish this task 
under the heat of competition. If 
you can. try the S*minute task. 

Almost every hot pilot in the 
country showed up to see who 
could be the top dog. Pilots from 
New York. Connecticut and Illinois 
were piesent. but that’s just for the 
domestic pilots. Teams hailing from 
Germany. England and New 
Zealand were attracted to fly at 
Visalia — truly an iniemabonal field 
of pilots! 1 was especially honored 
IT 10 talk with the New Zealand pilots, 
who are about as open and friendly 


3 Ron Brown 


NOSTALOIA CLASS 


Don McNamee 


2 Bob Sliff 


3 Phil Bauer 


JUNIOR GLASS 


AN Khani 


Thomas Akers 


dfMn cIms to#i fhm trwn Art MariUnwIeM, 5tht 

Kalth tOndriakt 4thj Staum CoiHton, $rdj Qrag JaAn% gadf 
mnd formmr IVbr#if Champion Jom Wurtm, Imt pl«». Tough 
coHiiMtftfon In tftft crowd. 


as you can find. They not only flew well but 
had a great bme doing so. (By the way, the 
New Zealanders made the hook-up via 
Internet, conversing and making arrange- 
ments to arrive in the U.S. with pilots from 
California. Surf the Net, anyone?) 

TASK EQUIPMENT 

Of the planes 1 observed in the compeution, 
1 saw three distinct styles of the modem, 
high-tech sailplane breed. While dam near 
everything had a modem airfoil, such as the 
Selig-Donovan’s HQ and RG-type airfoils, 
the layouts of the aircraft were found to be 
T-tailed. cruciform, or V-tailed. Indeed, 
many of the ships within each style looked 
extremely similar, making it difficult for the 


Steve Condon 


Art Markiewicz 


WINNERS 


A Jiiww l«vfidi ty 16 hmnd-tmimeh pllola during m Saturday avaning mtnt-^antaat, Thara wara m lot 
of fun thinga going on bamhiaa fhm cwrlva^ and hanrhiauneh wma onm of tha hmat^ 


2-METER CLASS 
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VISALIA FALL SOARING FESTIVAL 



Aboifet: Dawe Qarwwd, aaaring catumniat fbr Madai AWatfoiip atand* with hi* 2-matar 
v;» 9 U*ro, Thfa athmaktad ahfp fa quttm clamrt-faakirtq. Abava rights Junior Cfaaa wlnnarm 
diapfm^ thair hard^aamed plaquam. On tattp AH Khantt and Thomaa Akan. 


photo pajjs. MtKlei pilots were spread across 
the lurt' with their ships while John buried 
the field* A couple of the other reporters 
were not really prepared for this minor flog- 
ging in the air and were a bit "uneasy," I was 
hoping we could get even lower! 

The second was the great barbecue dinner 
on Saturday evening. Not only w^as the food 
terrific, but the atmosphere w'as second to 
none. While a banjo and string band played 
on the field, pilots and friends gathered to 
socialize and trade stories, Tlie camp I was 
in featured yet another barbecue hosted by 
the Inland Soaring Society w'iih master chef 


untrained eye to tell the difference* This fact 
made things confusing at times in the air, as 
up to 19 planes could be seen in the sky at 
one time* in the same area — a challenging 
situation for the pilot. 

Other aircraft styles w^ere decidedly dif- 
ferent due to the class in which they w'cre 
entered. Visalia includes a Nostalgia class 
for older aircraft designs using rudder, eleva- 
tor and spoilers only. These birds include the 
Bird of Time, Oly II. Cumic and Paragon — 
classic designs that still perform very well 


today. Two other classes flowm at 
the meet were 2-Meter and the 
Gray Cup class for pilots aged 62 years 
young. Within the classes, awards were 
available for the high- scoring Junior age 
piloLs. This is a great idea that promotes fly- 
ing from our youth groups. 

I had two memorable highlights of the 
Visalia meet that made ii w^orih my while to 
be there. The fin^t was to fly in a full-scale 
twin Beechcrafi with pilot John Wilson. On 
this hop. several news media people, includ- 
ing myself, w'ere treated to some low^ -level 
passes over the flying site for a gorgeous 



OJflSt 

muzfi 




^l8 

a: 


SOLID STAINLESS STEEL CASE & 
BAND. DOUBLE LOCK CLASP 

SCREW-DOWN BACK AND CROWN, 
WATER RESISTANT TO 330 FT 

SPLIT SECOND & ELAPSED TIME 

REVOLVING COMPASS MARKER 
BEZEL, CALENDAR DATE WINDOW 

SCRATCH RESISTENT . DISTORTION 
FREE MINERAL LENS 

VD57 QUARTZ MOVEMENT MADE BY 
SEIKO CORE 

LUMINESCENT HANDS 


$350 value now only $159 plus $4 s&h. 
Money Back Guarantee • Lifetime Warranty. 
Deluxe gift boxed • Same Day Shipping 

Send check or money order to: 

270 North Canon Drive Dept 1402-194 
Beverly Hills, CA 90210 

CREDIT CARDS 1.800.544.4365 Ask for Operator 194 
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Todd Billman, Todd can 
cook a pretty mean meal, 
and his handiwork managed 
to attract a few guests, like 
Joe Wurts, Overhead, we 
noted half a dozen planes 
with glow sticks mounted on 
them performing night flight 
missions. It doesn’t get any 
better than this. 



PRODUCT PEEKS 

Visalia is also noted for hav- 
ing a showpiace-type atmos- 
phere, Manufacturers and 
suppliers of sailplane prod- 
ucts set up tents and booths 
with products for modelers 
to drool over Airtronics'*' 
was showing the new Sapphire in both foam 
with obechi sheeting and an all-molded ver- 
sion. They also had a new hand-launch bird 
plus the Stylus radio system on display. 

California Soaring Products* featured the 
Mystic sailplane kit. utilizing a 7037 airfoil 
and triple-taper wing. An attractive design. 
Northeast Sailplane Products* had the new 
Victory C sailplane for Open class as well as 
the Sisu 2-meter bird. Mark Levoe of Levoc 
Design* was flying his patented Super-Vee 


TOUGH 

COMPETITION 

As for the contest, this was 
not a give-away sailplane 
meet. Competition was 
keen, and the air for ther- 
mailing was finicky. Birds 
with excellent hunting 
abilities were at an advan- 
tage in finding lift. Many a pilot who could 
not hunt was found scrambling to make time 
any which way he could, often failing to 
make it back to the landing zones. 

By the final round on Sunday, the top 50 
pilots in Open class were tightly bunched up 
in the points standings. At this point, many 
of these pilots had to “go for broke” in a last- 
chance effon to catch the leaders. This last 
chance was found in the form of a pie- plate- 
si ze circle located about 3 Feet behind the 


Skip Miliar pimnta tt ip the mid- 
dle eeering xona of the triangle 
for a bonus on the flight score. 


design in between show- 
ing the bird in his booth, 
Dave Layne caught my 
eye with a neat Speed 
400 electric pylon racer 
sitting next to his Saturn 
Open class planes. As 
you can tell, this contest 
is a modelers’ playhouse. 


landing triangle, towards the pilot. If the 
nose of the plane came to rest in that tiny cir- 
cle, the reward was a 25% scoring bonus — 
enough to carry you from 50th to the top 101 
Only a couple of pilots managed this feat 
under the intense pressure of competition, 
with some pilots missing the landing zones 
altogether and actually lowering their scores. 

At the top of the heap in Open class was 
former world champion Joe Wurts, Hying an 
Airtronics Sapphire. Joe never hit the pie- 
plate landing circle, instead opting to make 
more conservative landings in the triangular 
zone where points were lower but easier. 
Second place went to Greg Johns, who 
trailed by less than , 1 % in this meet worth 
8, (XX) possible points. 

This was really an outstanding event for 
the participants as well as spectators. There 
was plenty to see and plenty to shop for at 
this event, with lots of free advice and help 
from everyone. It is little wonder why this 
event attracts so many, and no doubt, it 
should be the model by which other contests 
could be made from, 1 am definitely going to 
make this contest one of my annual “must 
do” events from now on, 

* Addresses are listed aiphiibeticaUy in the hides 
of Manufacturers cin page !23. + 



Techniques is a new concept in modeiing. tt isn’t 
a magazine, or a book. Instead, Techniques is an 
archive of modeling knowledge and expertise. In 
Techniques you'll find some of the most respected 
modelers in the country sharing their personal 
modeling tips and techniques. 

Each volume of Techniques pinpoints a specific 
modeling task or problem and draws on our eight 
Contributor's 300+ years of modeling experience for 
solutions that work. With Techniques, you can easily 
build your own personal modeling library tailored to 
your personal needs. 

Techn/gues' contributors include Steve Anthony 
(Electric Conversions), Larry Davidson (Old Timers), 
Bob Hunt (Airframe), Dean Pappas (Flight and 
Aerobatics), Tim Renaud (Soaring), Larry Sribnick 


(Electric Flight), Paul Tradelius (Helicopters), and Don 
Typond (Finishing). 

The basic idea behind Techniques is that after 
reading a volume, you should be able to do 
something you weren’t able to do before reading that 
particular volume. It’s that simple. The writing style 
used in Techniques will give you the feeling that 
you’re visiting a master modeler's shop and looking 
over his shoulder while he works. Each volume is so 
jam-packed with information that if a paragraph were 
left out, you'd be missing something. No fluff, no bull, 
just pure "how to" information. If you’d like to be a 
better builder, finisher, or flyer. Techniques is for you. 
And, the best part is that each volume of Techniques 
is only $2 plus 50 cents for First Class mailing to 
your door. 


For complete details about which volumes of Techniques are currently available and how you can subscribe to 
future volumes, please send a SASE with 55c Postage to SR Batteries Inc., Box 287, Bellport, NY 11713. 
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MODEI- AIRPLANE NEWS 

CONSTRUCTION 


by BOB STEELE 


H ANY modelers know tho Grumman Wildcat* It was the U,S* Navy‘s 
first shipboard monoplane fighter* and the first Navy airplane to take the 
measure of the famed Japanese Zero* It was the fighter that helped to 
turn the tide at the decisive battles of Coral Sea and Midway, and in its U*S* Marine 





version* it fought In 
the skies over 
Guadalcanal, 

But, as Important 

as the F4F-3 Wildcat was in the eariy stages of the War, ft is setdom modeled, 
probably for two reasons. First, the fuselage is very round and hard to duplicate* 
and second, the ianding 
has a very narrow track 
and is very difficult to 
reproduce. Of course, in 
stand-off scale or stand - 
way-off scale, these fac- 
tor aren't so important* 

With the popularity of 
profile fun-fly airplanes 
growing. I thought the 
Wildcat a natural for this 
type of construction. 

Let's build one! 
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THE WILDEST CAT 


CONSTRUCTION 

Building the fuselage is relatively pain- 
less, but the construction sequence 
should be closely followed to avoid 
problems later. The first step is to form 


(bend) the top and bottom ’/4x^^x 36- 
inch fuselage longerons. 1 used a pine 
board about 2 feet long for a forming jig 
and pinned down the plan and covered it 
with a piece of wax paper, 1 then drove 
several 18-gauge picture-hanging nails 
along the top edge of the lower fuselage 
longeron. 1 soaked the first 12 to 14 
inches of the longeron in a mixture of 
warm water and a half cup of ammonia 
for about a half hour. I then drove a cou- 
ple more nails along the bottom edge of 


SPECIFICATIONS 

Name; WILDest CAT 
Type: fun -fly profile warbfrd 
Wingspan; 45.5 in. 

Airfoil: fully symmetncal 
Weight: 4ib,, 5oz. 

Wing area: 747.75 sq. in. 

Wing loading: 13.29 oz./sq. ft. 

No. of channels req*d: 4 (aiieron, eleva- 
tor, rudder and throttle) 

Engine req*d: ,32 to ,46 2-stroke 
Engine used; SuperTigre .40 
Prop used: 11x4 

Features: all wood construction, profile 
fuselage with wire landing gear. Atl the 
radio equipment is housed in the center 
section of the wing. 

Comments: WILDest CAT is a fun to fly 
profile model of a WW II Grumman 
Wildcat, In a light breeze, it can almost 
hover, and with computer radio mixing, 
will do any maneuver in the book. Even 
without flap and elevator mixing, the 
model is a blast to fly. 


the lower longeron and placed the 
soaked end of the longeron between the 
rows of nails and let it dry for 4 to 6 
hours. Do not drive any nails through the 
longeron itself. 

When completely 
dry, the longeron 
holds its shape nicely. 
Remove the first 
longeron from the jig 
and do the same thing 
to the top longeron. 
The lop and bottom 
longerons are nearly 
identical and the jig 
can be used to form 
both. 

Now tack the plan 
down to your build- 
ing bench and cover it 
with wax paper. Cut 
the engine-mount 
spacer out of f/4-inch sheet balsa and pin 
it into place. Select one of the formed 
longerons and pin it in the bottom 
longeron position. Build the fin and the 


stabilizer support and glue them to the 
lower longeron, I used thick CA for the 
basic fuselage construction. Be sure to 
include all diagonals and gussets. Now 
cut the upper longeron to length and pin 
it into place on the plan. Glue the '/4- 
inch-square vertical members and the 
V4xVa-inch wing mount 
pieces into place and then 
add all the other balsa 
structural members shown 
on the plan. Do not install 
the plywood landing gear 
mount or maple engine- 
mount rails yet. 

With the fuselage 
frame still pinned to the 
board, cut to shape and 
glue into place the ^4- 
inch-thick sheet canopy, 
the dorsal fin and gusset. 

When the glue has set up, 
remove the structure from 


the plan and prepare the Vl;-inch balsa 
fuselage sides by edge gluing two 
Iljx4x36-inch balsa sheets together with 
thin CA, The resulting sheet needs to be 
trimmed as shown on the plan, from the 
dorsal fin rearward before it’s glued into 
place. Tack-glue the sheeting into place 
with thin CA and turn the entire assem- 
bly over to finish gluing. Wick thin CA 
around all the structural members and the 
engine mount spacer to bond the sheeting 
into place. Now cut out the .slot for the sta- 
bilizer a,s well as the areas for the wing, 
landing gear mount block and the maple 
engine mount rails. When this has been 
completed, do the same for the sheeting 
on the opposite side. 

Using 30-minute epoxy, glue two 
pieces of y4-inch-thick aircraft plywood 
together to form a '^-inch-thick block. 
Epoxy this block into the landing gear 
mount opening. Now epoxy the engine- 
mount rails into place and let dry. Put the 
fuselage aside for now as we’ll add the 
two '/k- inch- thick liie-ply fuselage dou- 
blers after the wing has been attached. 


STABILIZER, RUDDER 
AND AILERONS 

Nothing much special here. Assemble all 
the parts over the plan, and don’t forget 
to add the '/4-inch-thick ply elevator join- 
er, Be sure to include all the gussets and 
diagonals and shape all outer edges 



H*r9 han tfie right aida mhaeting attachad. Mote 

tha opanlitgm for the wing, angitta-mount raht and fanding- 
gaar mount block. 



Aftar the tap and bottom fuaataga tongaronm have bean formed on 
a forming jig, the fuaalaga fa tullt flat over the plana on the work- 
bench, Note that the ¥ortleal fin la built aa part of the fuaataga 
atructura. 



Hera the fiieelege haa tha right aide aheatfng attached. Mole the opeitlnge for the wing, 
anglna^mount raltm and tandlng-goar mount hfodr. 
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according lo the plans. When cutting the 
pieces try to get a good fit and glue 
everything well 

WINC CONSTRUCTION 

The wing is the heart of any plane — in 
this case, even more so since the thick 
wing is used to house the radio equip- 
ment, servos, batteries and all. All the 
ribs are of identical shape, so I made a rib 
template out of '/S-inch ply to cut out 14 
ribs from */i6Jt3-inch sheet and two ribs 
from Vk-inch sheet. Be sure both the top 
and bottom curves of the ribs are identi- 
cal Now take eight 1^16- inch -thick ribs 



Carfy mta^mm of ivfng conmtruction. AH Ghs ribm 
an Idantfcat, Hoto iho mafn apar doatlar 
inwtallad fn lAe wiag oontar aacHon^ 


and one l/k-inch rib and drill an l^-inch 
hole in the front of them for the antenna- 
lead tubing. These are the ribs for the 
right wing. Select four Vifi-inch ribs — 
one plain and three with antenna holes — 
and cut the U-inch-wide slots Vz inch 
deep for the spruce spar doublers. Also 
cut the 1 -inch-diameter holes for the 
paper servo-lead tubes in the appropriate 
ribs. Select two ribs (the center pair) and, 
through both of them, cut a hole large 
enough to take the throttle servo lead. Be 
sure the hole is in an accessible spot. 
Now that the ribs are prepared, let's work 
on the V4x^^x48-inch trailing edge (TE). 

Take a hacksaw blade and break it in 
the middle and tape the two halves 
together to form a short saw blade about 
V}6 inch thick. Mark the rib locations on 
the TE and use the saw to cut a Vi 6-inch 
deep slot in the TE for each rib. Select 
two straight pieces of ‘A-inch-square 
spruce and cut them to the length of the 
main spars. From a third piece of spruce, 
cut the spar doublers to length (13'/4 
inches long), and glue them to the main 
spars with thick CA or epoxy. When the 
glue has dried, mark the locations of the 
ribs on the spars and begin putting the 
ribs into position. Do not glue yet. Be 
sure to put the previously prepared ribs in 
their proper locations. Slip the TE onto 


• Takeoff and landing 

The landing gear has a narrow track just as 
the full-scale ship dtd, and I thought per- 
haps h would be tricky to handle. Not sol 
Surprisingly, the model tracks nicely on 
takeoff, usually needing no right rudder 
application as long as you are heading into the wind. I found that the plane will leave 
the ground smartly after a very short roll if you want it to; however; longer, smoother 
takeoff runs are easily performed. When it comes time to land, you'll discover that the 
WILDest CAT has a fine glide and no bad habits coming in. The music wire landing 
gear will take a jolt without bending and here again the narrow track gear will present 
no problems. 

• Low-speed performance 

With a weight of only slightly over 4 pounds and a wing area of 747 square inches, iVs 
not surprising that the WILDest CAT 
can fly at extremely slow speeds. In 
fact. In a slight bree*:e, if you're a 
good enough pilot, you can make the 
model hover. Control remains good. 

With the SuperTigre .40 engine, I 
have not been able to make the 
model stall, even during a snap-roll. 

The model flies through the maneu- 
ver much like a tight, powered 
corkscrew spin. 

• HIgh-sgeed performanee 

The model feels very solid at high speed and doesn't have any snapping tendencies 
even during very tight turns. I have not experienced any flutter. 

« Aentatics 

The WILDest CAT was designed to look tike an F4F-3 Wildcat and fly like the best 
fun-fly planes. Performance is very pleasing with my SuperTigre GS .40 turning an 
11x4 prop. The profile fuselage lends itself to prolonged knife-edge flight. Including 
knife-edge loops. The thick airfoil provides lots of lift while maintaining a constant 
speed. The fin and rudder were designed to avoid roll couple when rudder is applied, 
but the rudder is still quite effective both on the ground and in the air. Once in the air, 
the sky's the limit! Loops are very tight — about 3 feet in diameter both inside and out- 
side, and this is without elevator and flap cobpling. 1 think youMi find that this bird will 
do anything you ask of it. 



FLIGHT 

PERFORMANCE 


the rear of the ribs and note that when 
properly installed, the TE does not quite 
lie flat on the plan. Make sure everything 
is straight and true and glue the ribs to 
the spar and TE. Glue the top spar into 


place and add the TE gussets. Glue the 
top TE sheeting into place before remov- 
ing the wing from the building board. 
Flip the wing over and then add the bot- 
tom TE sheeting. 

Starting with the bottom of the wing, 


the front edge of the LE sheeting 
I'/i 6x4x48 inches) should be even with 
the front of each rib. To do this, work 
from the middle of the wing out to the 
wingtips, using thin CA to tack glue the 


from edge of the sheeting into place. Then 
smooth the sheeting down so it makes 
good contact against the ribs and spar and 
glue It into place, again working from the 
middle of the wing out to the tips. 

Next, cut the '/64-inch ply radio com- 



Compteted wing ttmetun. Note the mile accen hatch anti the allaren carve meunta. 
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THE WILDEST CAT 



P«p«r jr* a» »ar¥a taad wir* 

cattdyita to guido thm lomdo (o radio 
compartmont—atmpto and tight. 


pariment rcinforcemeni to shape and 
glue it into place on the left side of the 
center ribs, followed by the Vd4 inch ply 
throttle servo mount on the right side of 
the center ribs. Install the antenna tub- 
ing. Seal the top surfaces of the VtA- 
inch ply with some thick CA or white 
glue so that the servo-mounting tape 
will Slick properly. Install the throttle 
servo using the tape and the battery 
pack using hook-and-loop fastener. 
Now add the top LE sheet in the same 
way as you did the bottom. Add the Vi6- 
inch vertical-grain shear webbing to the 
aft surface of the main spar but leave 
the center rib bays open. 


To make it easy to route the aileron 
servo leads to the radio compartmenU 1 
made tubes out of plain bond paper to act 
as conduit. Take a sheet of 8’/5xl 1 paper 
and cut it into two pieces measuring 
8 1^x3 '/S inches and 8Vix7l^ inches. Roll 
the pieces to make tubes, and install the 
short one in the left wing between the 
radio compartment and the aileron- servo 
bay. Insert the tubes into the large holes 
already cut into the ribs, and glue tern 
into place. 

Sand the from of the LE sheeting and 
the ribs straight and flat and then careful- 
ly glue the ^4- inch-thick LE to the wing. 
When the glue has dried, carve and sand 


the LE to shape. Add the yi6-inch balsa 
sheeting and ^ 16 -inch ply sheeting for the 
aileron servo mounts to the bottom sur- 
face of the wing. Cut out the servo holes 
before gluing the ply to the wing. Now 
add the bottom Vi6-inch balsa center- 
section sheeting. Be sure to install the 
radio access hatch blocks and the ^/i a- inch 
ply hatch cover. 

Prepare the '/i 6-inch ply mounts for 
the rudder and elevator servos and glue 
them to the lop center wing section. 
Add V4-inch square balsa braces to the 
underside of the ply servo-mount sheet, 
then complete the top wing sheeting. 
Glue on all the */i6x */4-inch rib cap- 



To order the full-size plans (FSP03971), see Pilots^ Mali, page 121. 
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strips, and when they’re dry sand every- 
thing smooth. 

FINAL ASSEMBLY AND COVERING 

The wing should be a rather tight slip-fit 
into the fuselage. If it is not, sand the 
high spots from the fuselage opening 
until the wing fits snugly. Choose your 
color scheme carefully since, when fly- 
ing, you need to be able to recognize up 
from down very quickly. I chose the 
early 1942 color scheme and found it 
works out nicely. I used COM* Ultracote 
and Ultracote Plus for the covering. 

Cover the stabilizer leaving a '/i-inch 
uncovered strip in the center, so you’ll 
be able to get a good glue joint at the 
fuselage. Cover the rudder, elevator and 
ailerons. Cover the fin and fuselage up 
to the point where the ‘/^-inch lite-ply 
doublers will be glued. Glue the stabi- 
lizer to the fuselage and hinge the ele- 
vator to the stabilizer. I used Sig* EZ 
hinges. Mount the tailwheel and fit the 
rudder to the fin and tailwheel mount as 
shown on the plans. Hinge the rudder to 
the fin. 

Glue the uncovered wing to the fuse- 
lage. making sure everything is square 
and that the glue penetrates all the way 
through the wing cutout. When this 
assembly is dry, glue the lite-ply fuse- 
lage doublers into place. Now drill the 
engine-mount holes to fit your engine 
and the landing gear holes according to 
the plan. Cover the wing and the front of 
the fuselage and attach the ailerons. 
Bend the landing gear using heat, a ham- 
mer and vise, then install the landing 
gear using ^/^2-inch landing-gear clamps. 

RADIO INSTALLATION 

The rudder and elevator servos should 
both be mounted very close to the fuse- 


lage sides so that the pushrod 
guides will be straight and able to 
do their Jobs properly. 

Place Vs-inch-long pieces of 
scrap antenna-lead tubing in the 
four ‘/fe-inch landing-gear straps 
used as pushrod guides, and glue 
lightly with thin CA. Make a 
Z-bend at one end of all five 
pushrods and place the Z-bends 
in their respective servo output 
arms. Slip two of the pushrod 
guides over both the rudder and 
elevator pushrods then solder the 
brass threaded couplers onto the 
pushrods, and mount the large 
control horns before positioning 
the pushrod guides. To keep the 
pushrods in a straight line, keep the ele- 
vator control horn close to the fuselage. 
Screw the pushrod guides to the fuse 
sides. Install the aileron pushrods; no 
guides are needed here. All pushrods 


should be in the holes farthest out on 
the servo arms for maximum mechani- 
cal advantage. 

Plug all servos into their respective 
slots in the receiver, and in.stall your switch 
and charge jack in the top of the left wing 
where no fuel will creep in. Wrap the 
receiver in '/4-inch foam and stuff it in 
place along with the battery pack. Run the 
receiver antenna out through the lead-out 
tube and your radio installation is com- 
plete. Install your engine, leaving enough 
room to fit the fuel tank directly behind it. 
1 wrapped my tank in foam then secured it 
to the fuselage using no. 32 rubber bands 
and 1 '/>-inch-long L-shaped cup hooks. 1 


used an 1 1x4 prop on my SuperTigre* GS 
.40 to keep speed down and power up. By 
this time, we should be ready for the first 
flight. Check the CG; it should be ju.st on 
the back edge of the spar for normal flying. 
Move it back for better snap-roll and spin 
response. 

Suggested control throws 

• Elevator up and down — 1 '/i inches 

• Rudder left and right — 2 inches 

• Aileron up and down — \^/& inches. 

This aircraft, like all other caricature fun 
fly planes, benefits greatly from the use 
of exponential control throws or vari- 
able travel rate (VTR), If you do not 
have a computer radio, then set up your 
high and low rates so that you get the 
specified control travels on high rate and 
about half that on low rate, then test-fly 
on low rate! 

If it’s built according to the plan, I 


think you’ll be proud of this little World 
War 11 fighter, and I’m .sure you’ll find it 
one of your favorite aircraft at the flying 
field! 

* Addresses are listed alphahelicaliy in the Index 
of Manufacturers on page 123. 4 


About the Author 

Bom and raised in Fort Wayne, IN, Boh Steele 
started flying models in 1947 and got into R/C in 
1955. He built many radios from kits and learned 
to fly on a Galloping Ghost sy.stem. Boh flew for 
nutny years in pattern competition and switched 
to sailplanes in 1970. He is .still involved with 
pftwered mtniels and is currently the president of 
the League of Silent Flight (LSF). 
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Scale 


WHEELS, WHEELS, 

WHEELS! 


through catalogues 
and back issues of 
magazines to locate 
the correct size, 
shape, etc,, for your 
project, 

HEAVINESS 
AND HUBS 


tor m ffutoiatt LAS fothfonod from Dmvm Brawn 
Products whomto* You con Soroty too tho orott tromd on 
tho oiftvr murfaco of tho Tho huLt art eo¥or platom 
made of plyurood. 


N ot too many years ago, 
one of the biggest stumbling 
blocks to creating a scale 
project was finding wheels. While you 
could usually find the correct diame- 
ter, other features were lacking^ — right 
diameter, but wrong width, style, 
tread, hub, or what have you. 
Recently, it seems like almost every 
month, articles contain information 
about new and improved wheels. 

The latest attempts at producing 
belter wheels have reduced weight. 
Additionally, manufacturers have 
worked harder at producing tire and 


hub combinations that cut down on 
separations under side load. Both of 
these features are very much appreci- 
ated. The window-dressing provided 
by improved hubs is also nice, 
although with many aircraft — no mat- 
ter how many wheel styles are avail- 
able— some modification will be 
needed to match the aircraft being 
modeled. 

In some cases, you can find very 
specific types among wheels that 
have been produced for many years. 
For instance, Williams Brothers* 
produced a variety known as Smooth 
Contour that are an excellent copy 
of wheels used from the 1930s to 
WW IL Spend some lime looking 


One concern that you may need to 
address is the weight of the wheels. 
There is a terrific range. Obviously, 
size is one reason some are heavier 
than others! But that is not the sole 
determining factor. Con-side radon of 
wheels for a project your 
author has under way 
resulted in finding one 
set available weighing in 
at 12 ounces each. An- 
other brand tipped the 
scales at 5 ounces. 
Bingo! A savings of 
almost a pound! 

The hub is another con- 
sideradon. Hubs are usu- 
ally made of wood, plas- 
dc, or metal. Granted, the 
wooden-hubbed Trexler 
wheels ate generally sug- 
gested for lighter, vin- 
tage-type models, but 
actually, I have used them in a rather 
unusual way. Faced with having to 
duplicate a difficult are shape, I used 
the plastic (liquid * ‘rubber' 7) found in 
tubes at the hardware store to build up 
the outside shape of a standard narrow 
tire. The hollow Trexler tire was then 
slit open at the hub area and the 
reformed tire in-serted inside. When 
reinstalled on the hub, I had a neat rep- 
resentation of the full-size aircraft tire, 
A few warnings: if you have to 
drill out a plastic or wooden hub, be 
very careful. First, make certain the 
hub is flat on the surface and the drill 
is at a 90-degree angle. Second, go 
very slowly, especially in the plastic. 
The bit can have a tendency to grab 


and spiral its way through, not actu- 
ally "drilling" a dean hole, I some- 
times shim the hole with a piece of 
metal tube for a better fit. 

MAKE YOUR OWN! 

Now, what can you do if nothing on 
the market fils your needs? Modify a 
set of Dave Brown Products* 
wheels! Ranging in size from 1 to 6 
inches in several styles, they are very 
light. The styles include rounded, 
smooth and treaded, as well as flat. 
(No, not "flar as in “a flat lire on my 
car"; they have a flat tread .surface!) 

These tires are made of a very 
dense foam material. Although they 
can wear rather rapidly if skidded on 
asphalt and they do look somewhat 
grainy and "un-rubber-like" up close, 
they have one important quality: they 
can be easily shaped! 

There are several ways to accom- 
plish this. By running a bolt through 
the hub and securing it with a nut, 
you can chuck the tire into an electric 
drill or drill press. Then, using vari- 
ous grades of sandpaper, a rasp, or 
even wood-turning tools, you can 
create the shape or size needed. Be 
very careful not to take off loo much 
too quickly. It is very easy to gouge 
and tear the material. 

It pays to make a contour gauge 
to test your work as you go along. 
This is especially true if the outside 
shape contains unusual contours. 
Some tires have "ledges” or sidewall 
shapes that are a little different. 

Does the tire need treads that run 
straight around its circumference? 


Dmwm Brown Produeit whtoft. Tho hubm mtlda apart 
and can ba adiuatad for balloon-thapod iirot by cut- 
ting /rtCftrt placet. 
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So you rc ^t^king ^’^lUOidf, ""Whai is Tliat's why \\c :otik tht steps to 
so important about having realistic; iniiuJe fully realistic trims on our 

trims on Ark si muktor?” uktred trans m i trer. 
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“What B so Impnaiit moving theni - no 

about having iiim on a tommands o 
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without any of the lights> realism doesn i 

linscl ornaotems or garland is just a Included du 

pine tree; no difTcTent than any switches and competition 

other pine tree in the forest. ^ gi^afel assemblies ^earurim 

uscr-aditistable spring tension. 

In r/c simidatiooi toms play a vital 

lolc in allowing ilit piloi lo mak J““ P“' 
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model flying straight and true. If 
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simulation is simply a video game. programmed into the software... 

Set imrmff ii/r ittfor^imm, /om smpjlwts, tituf our mw BCPS vimer* 


DAVE BROWN PRODUCTS inc 


4SE0 UlYEIGH ROAD, RAMILTON, RHIII 45013 • INfD; 513/]3B'15TI> • FAX: 513/730-D1SZ • wi«w.ilbproilucls.i;ani 


Modular Rack System 

Expandabl® to meet your growing needs! 


* EASY TO INSTALL 

* EASY TO ADJUST 

* EASY TO AFFORD 
Stm ter Set indmlvs: 

* Wing rack Tor 6 

* Fuisdage rack for 2 

* WySI Mount Bail 

* 34^'x4&’' Integral Peghonrd 
for umitiers, dwgcni, etc. 

* 60 day uncondiliDruil guarantee! 

* %W5 *S& H (Vijux/Mujitcreaitl) 
Phone Orders: (51Kl677-3(XiJ 
Mon-Fri 9iOO-6i(X> EST 

Fas Orders: (5IS1 677-:K16j 
Every Day, Alt Day 
Mail Orders: 

GROVE ENGINEERING &. MFC. 
RD«t BoJ^ 137 
Busksrk, NY l2n2K 



Visit our w'ebsite - http:/Aioine.spryrict.coiii/spryriei/grove_erig/ 


These grooves are easy to create; a hack^ 
saw blade or a sand paper-cove red stick will 
fit the bill. 

I have heard of individuals who place 
the wheels in a freezer prior to working 
them. It is said that this makes the material 
easier to sand or grind. Frankly, 1 have 
never tried this for two reasons. Tve never 
had the foresight Co think about doing it 
prior to working on the wheels, and Fve 
never felt it necessary. 

I shape mine using an inexpensive Sears 
wood lathe. It’s easier and creates a truer 
shape. By using the screw center, you can 



Though a diiU preaa or etecirlo hand drlU can 

UBOd to spin tho wheat for shapfngt 
oasiout and truest method is to use a screiv 
center and a wood /athe. Make certain Id seat 
tire Iktilr against the sorow-oenter hackpfaie. 

simply screw the hub on until it seats 
against the backplate. YouTl have to drill 
out the hub and shim it with a metal tube 
after the shaping process, because the 
screw center will leave a “squirrely"' hole. 

The two-piece hubs of the Dave Brown 
wheels pull apart, with one side sliding 
inside the other. In their original stale, the 
hubs are the same width as the tire material. 
If you wish to form balloon-type tires, you 
can trim material from the two plastic 
pieces which form the center of the hub 
until you get the proper rim width. I would 
suggest this as a last step, since taking the 
hubs in and out causes the tire to loosen 
eventually. If this occurs, the tire can more 
easily slip on the hub during the shaping 
process. 

Now, go out and find that project with 
the wildly weird wheels and grind away to 
your heart’s content! Oh yes, if you think 
balsa dust is a pain, just wait until you see 
that black foam dust all over your work- 
shop (and face and hair, etc. !)* 

*Ad(Ire^^sts tir^ lined alphaheticiiily in the Index 
of Mimufacturers on page 123. 4 
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Scratch-Builders’’ COK N E ft 


ht/ GEORGE WILSON jR. 


CONTROL 
LINKAGE AND 
DIFFERENTIAL 
THROW 



O NE OF THE joys of scratch- 
building is doing it “my way'' 
(believe me> I don't sing well 
at all). Scratch-builders take pride in 
being original and innovative. 

While I was building Rich 
Uraviich's Bronco, the needed 
bellcrank parts were not on hand, and 
innovation time had arrived. It is my 
practice to lay out/draw the aileron 
linkages (and many other things) in 
full scale to ensure that the parts and 
holes are properly positioned. 
Additionally* differential aileron 

1 



An vimw cf ilk* *ompl*t*cf bmH- 

ermnk. Not* thn tockaut on top of tho 
toHcrank piifot, Tbo pipot I* no ionpor 
Mftor tho wfnp hSM fr**it cev- 
orod, Mmkm muro thinpm mro t/gNt an if 
right frefor* covering. 



Tho oMtorior vl*w of tho koHcrmnk 
amtombfy and tho hnkmgm to thm ahmron 
hont. A taU joinij^ink ht roqulrod at ihm 
crank and of tli* autpitt linkagor tut a 
ctmalm may ho uaod at tfi* Ikorn* Not* 
that iko horn Ht mot back on tli* aiioron 
to achtaaa dfffarantial throwt maro up 
than down. 


Tho boHcrank amaomtty mhown in thomo photom warn mado uaing 
modffiodf ccmmorctafty avaiiatlo hardwaro and I* atmiiar to tfto*« 
«liown fn on* of ili* Hguram^ Not* tNat ill* pumhrod and to atac iika 
on* shown in thm ftgurom^ Cnif* of thim mart work wait at toamt 
through 60-mUo modata, Thim photo mhowm tho pumhrod toforw th* 
holicrank had taan inataifad. 


action was 
planned in this 
case, and this 
had to be 
checked out 
before construction began. 

My favorite bellcrank installation is 
one that was taught to me by Hans 
Sagemuehl. This method requires a 
crescent- shaped hole to be cut in the 


bellcrank mount on the bottom of the 
wing. The ball joints/I inks used on the 
bellcrank output arms project through 
these holes. This system provides all 
the flexibility needed for a neat and 


Not to Scale 


Locknut 


Washer (3 places) 



Modified bellcrank- 


ply mount 


Wing bottom 


4*40 hardware BalNInk assembly Aileron 

Ftgurm A. Tho author*m faoorfto mtioron tfnkmgo ahown tn a croaa^moctionai vf*w. 
(Far ciarltyr tho link to tho horn Im shown *t rfshf mngfom to Itm normal pomHion,} 
Tho hattermnk output OMita tho hottom of Ch* wtng through a croacont-ahapad 
opantng and connmctm to th* ■/l*nin horn with * halt link to provtda tha nocaa^ 
mary dagroam of frmadom^ b*/lcr>nh im mountad on Vtmdnch plywood and im 
tnodihad to remove th* part of the crenir boaring, (Cranka with ciama bot- 

tom eloaranco ara avaltahia*) fhia arrangamont aifowa tha baft Joint to projoct 
baiow the heltom of th* wlitg. 




Figura 0. Tha ciaaaic Z-band 
can ha aeelljf h*nt uaing 
mquara’aoaa pliere, Firat, 
maka a rfght-angla band ft), 
then grmmp tha band you Juat 
madot and hand thm wtra *t 
right englei toward youraalf 
(3J and, Hnatty, attU holding 
th* wire *i bofora, twiat tha 
wire to form tha Z* 


Figura C, 
Foahrod anda 
may ba mada 
many waya* My 
fevorlt* way ta 
to chill a aUght- 
ty ooaraiaa hole 
in the oentor of 
the rod and and 


Saw cuts 


Drill hole oversize 



Assemble with epoxy; wrap with nylon thread. 


then i*w hoi** through the hof* l*ngthwl** with a razor amw. Rough up thm and 
of tho wlf* lelth * Ifl* or grinding whaaH Than coot H wWt opojty, and inaart it 
Into th* rod *nd, FinmUy, birtd tha rod and with thraad and *poiy It. 
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FJgun O. Lmngttfnfng liOfn rndfi il*cr«ji»« up/d^wn 
tHfNrmntIml fmnd vicm vmrmmh CofWfwr* thh tigurv with Figurm 



essentially slop-free linkage. Note that a 
ball-joint coupling was also used at the 
aileron servo. The photos illustrate the 
aileron outer linkage. 

Ball joim^inks are recommended for 
all linkage connections to minimize 
backlash/slop; however, clevises work 
very well in most applications. Screw- 
lock pushrod connections are controver- 
sial; some builders like them and others 
won’t use them. If you use them, the 
newer ones with a socket-head screw 
and flat sides {hex or square) are recom- 
mended. This type of connector is espe- 
cially helpful for throttle connections. 

MORE UP THAR DOWN 

Without going into the aerodynamics of 
adverse yaw and why more up than 
down control action is advisable, 
ailerons frequently use this feature. This 
type of action is known as differential 




More differential 


Less differential 

Figure h Oiffwr^ntimt mttmrpn action 
can ba acfrievorf witft a minsta al/eron 
*ervo uaing Cary IToimg's ellaron 
driwa tywiam anfl IOn(r*,» July 

Him off~cantar connactlan af tha 
allamn puahmda ai ll»o servo cmumaa 
fata ihraw on tAo aida going outwantf 
and mara thraw an tha alda going 
toward tha center. Tihe anrounf of dif~ 
tarentlal can ba eantraHad by tha dis- 
tance between tire connector hataa 
fapraedl and thatr diatanca tram tha 
aarm pivot paint fiengttij. 


throw. In modem computer radios, this 
action may be programmed into the 
control setup: however, aileron differ- 
ential can’t be programmed unless sepa- 
rate aileron servos are used. 

Although not as adjustable and con- 
venient, differential throw can be (and 
has been for years) done mechanically. 
This involves the arrangement of the 
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many type* end alzes of 
rtytoa h/nget Mvaltahta from hotty 
auppttmrmM Scrmtoh-ma^o homo of 
pfaotfc or moiat ere umoful In many 
epplleetfope, Tha alumfnam one 
ehoivn J^ere to part of tha finkaga 
that tiom my Broaco*m two rudders 
tO0etlierp Nota that tha hornm ere 
eemented /irte the rv€kfaro, thoa atfm- 
fnelfiig uns^lrtiy screiei and nuts^ 4 
Vfe-/ffC/iHieep hole Is rabbeted to fit 
tha baaaa fuaa a no. if bfede; It's 
eesy to do). The bases ere roughad 
up with coarse sendpeper^ and tha 
hofa In tha surface Is filled with 
apoxy. Tha homo ara puahad in, and 
opoxy Is fatrad o¥ar the top of the 
bama. 



neutral settings and lengths of the servo 
arms, bellcranks anti control horns. 

The figures here illustrate how dif- 
ferential is obtained mechanically. In 
the elevator case, the servo and/or con- 
trol horn are involved. Jn the aileron 
case, when one aileron servo is used, 
the bellcranks and control horns may be 
used. On the other hand, if two aileron 
servos are used, the method for each 
aileron is the same as that used for an 


elevator. Reverse differential (which 
seems like a very unlikely requirement) 
can be attained by reversing the linkage 
arrangements shown in the figures. 
Figures D, E and F illustrate the neu- 
tral settings for no differential through 
high differential. These figures show 
the basics. They use equal 
arm/crank/horn lengths. Varying these 
will change the differential. Typically, 
lengthening the horn, as shown in 


Figure G, will 
decrease the differ- 
ential and the throw. 
Figure H shows a 
practical application 
of aileron differen- 
tial. Note that the 
rod connecting the 
horn is bent to clear 
the trailing edge. 
Figure I illustrates 
an aileron differen- 
tial system that can 
be used with a sin- 
gle aileron servo and no bellcranks — 
typically, with coaxial pushrods. It is 
based on Cory Young's aileron drive 
system shown in "'Hints and Kinks'" 
(July "96 issue), + 




ANYONE CAN FLY A RACER 


THE DESIGNER SPEAKS: 


I am pleased to announce that my two newest 
planes, the Speedy Bee and Lazy Bee Special are now 
availabie from Clancy Aviation, Both ot my new Bees have 
ailerons and are truly a delight to fly! Tha hands off 
stability, super^low minimum Ifying speed A sprung 
landing gear make tor great flying and smooth landings. 
The oversize control surfaces and high power-io-weighi 
ratio make for incredible aerobatics: Knife-edge flights, 
steep side-slipping descents, and turns without banking 
are now possible. Flying on windy days is a breeze! At a 
recent fly-in, my Bees won me the "Most Flights'* award 
because it was just too windy for most other planes. 

The new aileron wing has polyhedral on the bottom 
only - it is straight across the top. This novel wing design 
is stable while flying upright - but unlike conventional 
polyhedral wings, it Is rrof urtstable when flying inverted. 
Construction and covering is easy. 


All of my kits have p re -cut pans that faii cleanly from 
their sheets, stainless steel landing gear, and detailed 
plans with covering templates. Each kit Includes my 
address and phone number. 

The new Lazy Bee Special is an original Lazy Bee 
with the new aileron wing. Get the complete kit or conven 
your old Lazy Bee with a new aileron wing kit. 

The Speedy Bee kit builds very quickly. Every sheet 
balsa & plywood pan is pre-cut and fits perfectly. 
Construction is rugged & simple, there's no laminating. 

My planes are covered with Easytex covering * I 
recommend it because it is truly the strongest and easiest 
to use covering available, We carry all 22 colors - give it 
a tryl We also have float kits and Trexler Balloon Wheels 
for our planes, as well as Lltespan. our super-iight, heat- 
shrink, iron -on cover] rtg. . j 

-Andy Clancy 


SEEING IS BELIEVING! 

Watch me put the new Lazy Bet Special S Speedy Bee 
through the wringer! It's all in our new Speedy Bee video, 
shipped to ycu with our catalog for just $10! 

Send S2 for our latest catalog! Each catalog includes a 
sample of Easytex ^ Lltespan covering. Catalogs are free with 
any purchase. We accept credit cards, money orders, 
personal checks, and even cash. AZ residents add S.7S % tax. 
Our Hbw Maifing AdrireBs: 

Clancy Aviation 

P.O. Box 4125 
Mesa, AZ 85211-4125 
Tel: 6D2-649-1534 
Fax: 602-649-9040 

ikAe. S{»edv Bee'* Bee SpetUI^ 1rade>inarla ar Cldnqf Aviarion 
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TORTERFIELD 

F YOU'RE LOOKING for a by DEBRA SHARP & GERRY YARRISH 
change of pace from the usual 

Cubs and Cessnas, Cermark's' Porterfield ARF is a good choice. It's easy to assemble and comes in 
electric and glow versions. With the addition of Larry Marshall fan avid eiectrics flier) to the staff of Model 
Airplane News, we decided to review the electric Porterfield. 

The model is a 3-channel, stick-built ARF that comes covered in either yellow, red or green film. It 
comes with a painted fiberglass cowl, wheels, instructions, window decals and hardware, including 
hinges, clevises, pushrods and struts. The landing gear comes painted and ready to install, and the pre- 
painted cowl has a prop-shaft hole and cooling ho/es already cut out 



102 MODEL AIRPLANE NEWS 







CONSTRUCTION 

We Started by installing the dihedral brace 
and epoxying the wing halves together 
(one half includes the center section). We 



POWER SYSTEM 
FROM HOBBY LOBBY 

T here are many ways to p)ower the Porterfield, but 
we wanted a system that could be purchased with 
a single phone call and that would be easy to Install, 
because an oft-spoken criticism of electric power is 
that it’s too complicated to do. With this Hobby Lobby* 
system, it’s simple to buy, simple to assemble and 
simple to install. In fact. It’s a lot more simple than 
installing fuel tanks and throttle servos for a glow 
engine. 

The motor system is a Graupner 1716 motor/gear- 
box combination ($84.70). This 7-ounce wonder is 
actually the union of a Speed 500 (part no. GR1789) 
and a 2.8:1 planetary gearbox. The planetary gearbox 
is the secret to success here as it is of very high quali- 
ty and, because there’s no offset of the prop shaft, it’s 
very easy to install in the Porterfield. 

We used the JETl JES 30 speed controller ($69) that 
can handle 6 to 10 cells and up to 30A continuous 
power. It comes with an on/off switch, which gives you 
control over power to both receiver and motor. It also 
includes a brake and BEC. The BEC has a shutdown 
announcement feature such that the motor is stopped 
momentarily and then restarted to give you a warning 
that “real soon now” the power to the motor will be cut 
to maintain a reserve for the receiver. The advantage 
of BEC in small planes like this is that your radio runs 
off the same battery as the motor, so you don’t need a 
receiver pack in the plane. 

We used seven 1 700SCRC packs for power stor- 
age. These were packs I already owned and were 
assembled in side-by-side cell orientation. This proved 
a bit of a problem with the Porterfield, as the battery 
tray provides a very tight fit for packs made up end-to- 
end and was thus too narrow. Accommodating my 
packs required a bit of modification of the tray but that 
was done with a few minutes work. 

A Master Airscrew* 1 1 x7 electric prop converted our 
motor power to thrust. These propellers have proven 
ideal for geared, sport applications. 

This power system fits the Porterfield well, providing 
sufficient power for 8 to 9 minutes of sport flying. 
While static current draw is just a bit above 21 amps, 
the flight duration suggests an average current draw of 
only 11 to 12 amps, so the motor Isn’t working really 
hard. Thus, it should last a long time. If you want a bit 
more performance — ^trading off a bit of the duration-^ 
you might want to try an 1 1 x9 prop. —Larry Marshall 


glued the plywood hold-down bracket into 
the slot on the wing with thin CA because 
the fit was very tight. The hold-down 
bracket comes with a hole already drilled 
that accepts a hold-down 
dowel that’s already 
installed in the fuselage. 
To install the wing, sim- 
ply place it on top of the 
wing saddle, slide the 
wing forward so that the 
dowel fits into the hole 
and install the aluminum 
wing hold-down bolt at 
the trailing edge. Make 
sure that you install the 
metal washer under the 
head of the bolt so the 
head won’t dig into the 
surface of the wing. 

Drill a hole in the 
leading edge of the rudder 
to accept the steering arm 
for the tailwheel, and 
screw on the tailwheel 
bracket. You can find the 
location of this hole by 
first screwing on the tail- 
wheel bracket and seeing 
where the arm contacts 
the rudder’s leading edge. 
Make sure that the hole is 
centered in the rudder’s 
leading edge. Position the 
landing gear on the bot- 
tom of the fuselage, and 
mark and drill the holes 
for the attachment screws. 
Attach the landing gear 
and install the wheels 
(which are held in place 
on the axles with tight 
plastic retainers). 

The tail assembly is 
next. The rudder, fm. hor- 





Motor Inotallotion lo timpio, thanko to thoto alu^ 
mlnum clamp*. 


SPECIFICATIONS 

Name: Porterfield 

Manufacturer: Cermark 

Type: sport-scale electric 

Wingspan: 60 In. 

Wing area: 51 1 sq. in. 

Weight: 54 oz. (with motor system 
and battery) 

Radio req’d: 3-channel 
(speed control, rudder, elevator) 

Radio used: Futaba 6XVA with 
S-148 servos 

Motor req’d: 100 to150W 
electric motor 

Motor used: Graupner 1716 
(2.8:1 ratio) 

List price: $150 

Features: quick assembly (ARF), 
balsa ply construction, complete 
hardware package that includes 
motor mounts, control linkages, 
wheels and manual. 

Comments: this plane would make 
an ideal small-field flier. We flew our 
test flights from a soccer field sur- 
rounded on all sides with trees and 
had no problems. 

Hits 

• Plane was very easy to assemble. 

• Very easy to fly in small areas. 

• Lightweight, yet strong 
construction. 

• Motor mounting made easy by 
Included mounts. 

Misses 

• Battery area requires specific 
battery pack. 

• One of our wing panels was 
warped. 

• Wheels too small for grass fields. 


izonial stabilizer and elevator come cov- 
ered and are ready to be installed. Making 
sure that it’s straight, place the horizontal 
stab into the notch in the back of the fuse- 
lage. Then mark and 
remove the covering 
where the stabilizer 
contacts the fuselage. 
Apply medium CA 
and then reinstall the 
stabilizer. 

After the CA has 
dried, repeat the proce- 
dure for the vertical fin. 
Then hinge the rudder 
and elevator into place. 
The kit comes with 
hinges, but we used 
Sonic Tronics* Nifty 
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• Takeoff and landing 

Because of the small wheels on the Porterfield* It was impos- 
sible to do a normal takeoff from our soccer field test site. So* 

we hand-launched 
the plane. This 
proved an easy task 
as the plane is light 
enough* and the 
motor system pow- 
erful enough* that 
the plane simply flies out of your hand. No Herculean throw- 
ing efforts are required here. 

We did have to dial in considerable right trim during the 
first flight. A more careful check of the aircraft (we should 
have done this before we ftew) revealed that one wing panel 
was warped, resulting in the 
required rudder trim. In spite 
of this, the plane flew very 
well once trimmed and we 
had no further problems. 

Landings were easy* as 
the plane slo^ down really 
well and will drift in very 
much like a sailplane. We had no problem landing within 
the soccer field area and this included doing all legs of the 
approach within the confines of the field. With the motor 
system we used, It was possible to easily get 8 to 9 min- 
utes of enjoyable flight per charge. 


FLIGHT 

PERFORMANCE 


Lite hinges to simplify installation. It s 
really easy to CA these fabric hinges into 
place. 

To dress the Porterfield up* we added a 
sunburst pattern using yellow MonoKote* 
trim sheet and '/k-inch Great Planes'^ blue 
Kwik Stripe. 


RADIO INSTALLATION 

We used a Futaba* T6-XA radio with 


• High-speed performance 

The Porterfield will never become known for its high 
speeds, Fulhthrottle speeds are, however, in the 40 to 
50mph range* and it performs quite well at full throttle. We 
did a few horizontai 8 s within the soccer field boundaries at 
full throttle* but within these confines* it's probably more 
reasonable to fly closer to scale- Porterfield speeds. But the 
plane is up to the task if required. 


• Lew-speed performance 

Being a lightly loaded {15 oz./sq. ft,) high-wing monoplane, 
the Porterfield has no problems with slow flight. In fact* it's 
downright majestic as it putts around overhead with only 
the prop noise to break the silence. Both rudder and eleva- 
tor control remained good even at slow speeds. Power-off 
stalls were relatively sharp but recovery was easy. 


• Aerobatics 

Looping the Porterfield is a simple matter of giving It some 
throttle, waiting for the speed to pick up and feeding in 
some up- 0 levator as it's got more than enough power to 
accomplish the task. Because it's a rudder/elevator plane, 
it’s not up to axial rolls and such, but it will do a reasonable 
barrel roll and snap. In hindsight* we realize that we never 
tried to spin the plane, but we have no doubt that it would 
manage the task nicely. 


S-148 servos for elevator and rudder* and a 
Speed 500 motor with gearbox and JETI* 
JES 30 speed controller with BEC to save 
weight (see sidebar). 

We CA'd the servo mount plate to the 


th« wing f* with a piywnati braekat that capturaa tftia dawaf. Right: ibia piywoad 

brackat hotdm tha wing aacurafy in ptaca* 


side longerons in the 
radio compartment* 
and installed the eleva- 
tor and rudder servos. 
Then we installed the 
control horns. The 
pushrods require a Ut- 


The servos am easy to got to through tha hatch 
in tha baity of tha fuaaiaga. 

tie assembly before 
they arc inserted into 
the fuselage and con- 
nected to the horns. 

With the servos and 
the control surfaces 
centered* mark and 
bend the pushrod 
wires so they match up 
to the servo-arm hole. 

Add the keepers to the 
wires and clip off the 
excess wire. 

MOTOR 
INSTALUTION 

To fit the geared 
Speed 500 motor* 
you'll have to cut 
away the firewall 


between the motor-mount beams to allow^ 
the motor to protrude into the fuse. Take 
the bottom motor- mount clamp and place 
it on top of the motor-mount rails. Mark 
and drill the mounting holes and install the 
motor and the mounting clamps. Lightly 
tighten the damps to hold the motor in 
place. To find the 
proper position of the 
motor* you have to 
first install the cowl. 
Slide the motor back 
and forth until you 
have enough clear- 
ance for the pro- 
peller. Remove the 
cowl and tighten 
the screws for the 
clamps. 

Install the battery 
pack* connect the 
speed controller and 
check the CG loca- 
tion* which should be 
2^/1 inches from the 
leading edge of the 
wing. We moved the battery pack forward 
to correct the CG, 


AT THE FIELD 

The instructions say to install the struts 
before flight* but to reduce drag — and 
because the Porterfield's wing is strong 
enough to support the weight of the electric 
power system — we decided not to use them. 
Ail that was left was to charge up the batter- 
ies* grab the radio and go out to the field! 

Intermediate sport fliers who don't w'anl 
to spend a lot of time and effort at their 
workbench will appreciate the Cermark 
Porterfield ARF for its unique looks* its 
ease of assembly and its good flight char- 
acteristics. See you at the field! 


* Addresses hfe Hxird tdphdtftictifly in ludejc 
of Manufaclurers oti 123. + 
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SCANOVER & 
AERODRAW 


H ello, and welcome eo 

the second installmeni of 
“Cybemews/' This month, I 
will be discussing Scanover and 
Aerodraw, two drafting aids from 
Windsoft Co:* 

RASTER vs. VECTOR 

One difficulty in creating a scale* 
model drawing from a 3*view is 
ensuring that an accurate scale is 
maintained throughout the drawing. If 
you enlarge a 3- view drawing on a 
copy machine, you will notice that not 


grams such as Corel Draw or 
Paintbrush as raster images. 
Raster images are stored in the 
computer as a list of color vaL 
ues for these pixels (dots). A 
raster drawing has no way of 
differentiating that a group of 
pixels is supposed to actually 
represent a line. 

Computer Aided Design (CAD) 
drawing programs such as ModelCAD 
or AutoCAD use the vector method to 
store drawing information. A vector is 
a directional line, or the connecting 
line betw'een two points in a coordi- 
nate system. Vectors use both a coor- 
dinate (location) and a direction to 
define a line. A drawing using a vector 
system would be more accurate 
because it takes into account the actual 
location of objects with respect to one 
another. Two lines drawn Vi6 inch 
apart will also prim V\h inch apan. 



only does the drawing get bigger, but 
the individual lines get fatter as well. 
This can allow dimensional discrepan- 
cies to creep in. 

It would be great if there were a 
way to copy the 3-view drawing into 
the computer and automatically create 
a scale drawing from it. This generally 
won’t work because of the method in 
which the computer stores image data. 

Computer drawing programs use 
two major methods to store drawing 
images: raster and vector. A computer 
monitor displays graphics on its screen 
as a series of small colored dots. The 
dots aie called pixels. Computers han- 
dle images created by drawing pro* 


Raster drawings generally can’t be 
used to accurately scale up a 3-view 
drawing because the number of pixels 
changes depending on the size of the 
drawing. Also as you blow up or 
enlarge a raster image, lines tend to 
lose their sharp edge (resolution) and 
become fatter, as in our photocopier 
example. 

Changing the scale in a vector 
drawing is easy because the relation* 
ship of the objects in the drawing 
remains constant no matter what scale 
is used in the drawing. A line remains 
a line, and the thickness of the line 
doesn’t change. 


SCANOVER 

Scanover is a program that was created 
to bridge the gap between raster and 
vector drawing programs. This program 
allows you to take a scanned image 
(raster) and trace over it to create a vec- 
tor drawing. 

Computer scanners use a process 
similar to a copying machine to create 
an image on the computer. Unfortun- 
ately, drawings created by a scanner are 
raster drawings, so you can’t just scan 
in a 3-view drawing and create an accu- 
rate model plan hrom it. 

With Scanover, you can scan an 
image into the computer and then con- 
vert the image into a transparent layer 
inside the CAD program. The transpar- 
ent layer itself can’t be manipulated, 
but you can draw right over the lines of 
the transparency onto another layer. 

Layers are tools that CAD programs 
use to separate the drawings into logical 
groups. For instance, on an airplane 
plan, all the radio gear might be on one 
layer and all the wood parts on another. 
Layers allow you to turn off parts of the 
drawing you aren’t working with so 
that details that you don’t need to see 
aren’t displayed. 

Scanover lets you trace the picture 
(raster) image and create a vector 
image. Once I have traced the image, I 
can turn off the scanned raster layer and 
then work with the resultant vector 
drawing layers. ! am free to scale the 
drawing up to whatever size 1 desire. 
All the tines in the drawing will remain 
the proper thickness and distance with 
respect to one another, 

Scanover is a very useful program. 1 
have used it quite regularly for the past 
four or five years, Windsoft has ver- 
sions of Scanover available for several 
different CAD programs. 

AERODRAW 

With Scanover, I had some difficulty 
accurately tracing compound curves, 
Windsoft created Aerodraw to solve 
this problem and further automate the 
drawing process, Aerodraw was 
designed to complement DesignCAD, 
the professional CAD program from 
which ModelCAD was derived. 
Aerodraw becomes a seamlessly inte- 
grated part of DesignCAD and can be 
run anytime DesignCAD is run. 
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Incidentally, if you are looking for a pow- 
erful CAD package at an attractive price, 
DesignCAD is a good choice, 

Aerodraw uses a technique called conic 
lofting to generate cross-sections. Three- 
view drawings usually show two or three 
cross-section views at key points on the 
fuselage. You usually have to guess at the 
shape and size of formers between key 
points. Aerodraw removes the guesswork, 
as it can create formers at any point on the 
fuselage by using what it knows about the 
geometric relationship of the fuselage 
shapes at these key points. 


For Aerodraw to do its magic, it must 
have Scanover installed as well. Once 
both Scanover and Aerodraw arc installed, 
they become an integral part of 
DesignCAD. Both programs have their 
own spot in DesignCAD’s pull<down 
menus. Additionally, Scanover creates an 
icon-based menu for easy access to its 
commands. 

To use Aerodraw, I first acquire a 
scanned image of the fuselage cross- 
sections, Next* I activate Scanover and 
Aerodraw from inside DesignCAD. These 
three programs working in conjunction 
have quite a formidable array of tools. 

The vector drawing of the fuselage for- 
mer is created over the raster image of the 
former. I create a point reference frame 
(PRF) tor each section of the compound 
curve. Wherever the curv'e changes direc- 
tion, 1 use a different point- reference 
frame. A p>oini-reference frame consists of 
a series of right triangles, parallel and tan- 
gent lines arranged as seen in Figure 1 . 
Aerodraw' uses mathematical functions to 
determine the shape of the curves based 
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on the placement of the lines and triangles. 
It then automatically generates the points 
on the curve and creates the cross-sec- 
tions. 

Aerodraw instructions on creating 
PRFs arc very thorough, but here's a brief 
description of the process. By realizing 
that each cross-section is split down its 
centerline, you can cut your work in half. 
Thus, the complete former can be made 
by creating a minor image of your draw- 
ing of half the former. Refer to Figure I as 
I discuss the process. 

To draw a PRF, you must first draw the 
centerline of the former. Set a point at the 
top of the former (P) and one at the 
bottom (p) then connect them with 
a straight line. Next set a point at 
the widest spot on the cross-section 
(T), and draw a perpendicular line 
from that point to the centerline at 
point (O). Then draw a line parallel 
to the centerline (P-p), through 
point (T). Label the upper point 
(M) and the lower point (m). This 
'*H”-shaped group of lines is the 
basis for all PRFs, 

Two right triangles are formed 
by connecting point (P) to point 
(T) and point (p) to point (T), 
Now we will refer only to the top 
half of our PRF. Please understand 
that each step is also done to the 
bottom half. 

Draw a line parallel to line (P- 
T) that is just outside the curve of the for- 
mer’s scanned image. Next, set a point 
(R)» directly on the curved line at its 
widest point. Draw a line between point 
(R) and point (O). Once these step are 
completed for the bottom of the former, 
you are ready to draw. 

Select Aerodraw from the menu and 
then select Frame. Simply follow the 
instructions on the ,screen and pick the 
points in the following order: O* P, R* T 
and M, Aerodraw will use your input, do a 
few quick calculations and then begin to 
draw the curve. Aerodraw can create hun- 
dreds of points along the curved line much 
better than I can with a mouse, and a 
whole lot faster. 

For me, the real power of Aerodraw' is 
its ability to create a series of formers 
based on just the information of two or 
three key points. You can specify where 
you want a former to go on your plan 
view. You can also specify how many for- 
mers you would like it to create and how 
far apart to space them. Each former creat- 
ed with this method will be the proper 
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shape to blend into the next. 

Aerodraw has many more unique and 
useful features that I donT have space to 
mention. If you would like more informa- 
tion, contact Bob Holman Plans*, 


Tha Elmctric Fiymrm Only 
logo oo It ofifiosr* on tho 
homopsg0 of Kon Nytrw* 
wobmito. 

WEBSITE OF THE MONTH 

The website of the month is the Elo:tric 
Ryen Only (EFO) homepage, Ken Myers 
is a well-known electric modeler and edi- 
tor of 'The Ampeer," an dectric-oniy 
newsletter for "Electric Ryers Only," an 
AMA-chartered club that caters to electric 
modelers, Ken put together a first-rate 
homepage to help modelers easily locate 
information and products dealing with 
electric flighi. 

The EFO homepage is one of the best 1 
have seen. Obviously, the state of 
Michigan thinks so, too* because the site 
has received an award as one of 
Michigan’s best websites. The page has 
numerous links to other electric- and 
hobby-related websites. 

While you are at the EFO site, feel free 
to download a copy of "The Ampeer" 
newsletter; it’s a great example of what 
every club newsletter should be. I can’t 
stress enough the Herculean effort Ken 
puts into his website and newsletter, 

Ken also has several articles by Dr. 
Keith Shaw on designing elecuic aircraft. 
These articles are must-reads for those 
who want solid performance from their 
planes. There are also many photographs 
of electric planes from all over the planet. 
You should really check this one out at 
http://members,gnn,eom/keniiiyers/ 
homepage. 

Thanks to everyone who has written to 
me about this column. I appreciate the 
feedback and hope lo be able to use some 
of your ideas. This column is designed 
to help you make better use of your 
computer. 

I can be reached online at either of the 
foliow'ing email addresses: CompuServe 
at 10234L2605@compuserve,€otn and 
America Online at grlggs1>il1@aol,com. 
You can check out my homepage at: 
hup://ourw'arld,compuserve,c 0 m/ 
homepages/griggsbill. If you are cyber- 
impaired, wTite to me at: Bill Griggs, RR2 
Box 64, Canastota, NY 1 3032, 

* Addresses are tissed alphahfdcaiiy in the Index 
of Manufacturers on page / 2 J. 4- 
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FUTABA 

6XA 6-Channel 
Computer System 

This entry-level computer radio has refined software, 
control hardware and ergonomic comfort that 
are a “step up" from other sport systems. 

Unique features include 
3-model memory; expanded, 
128-segment LCD 
screen; and pro- 
grammable mixing 
and trim memory. 
The 6XA system 
comes with a true 
Dual Conversion 
FM receiver, ser- 
vos and Ni-Cds. 
Futaba Corp. 
of America, 

4 Studebaker. 
Irvine, CA 92718; 
(714) 455-9888; 
fax (7 14) 455- 
9899. 


DYNAMITE 

Engine-Compression Gauge 

This gauge is made of high-quality materials and is designed 
to provide extremely reliable readings with accuracy within 
Ipsi. It’s easy to use; simply thread its stem into your 
engine’s glow-plug socket and turn the engine over. 

Part no. — 2514; price — $44.95. 

Dynamite; distributed by Horizon Hobby 
Distributors Inc.. 4105 Fieldstone Rd.. 

Champaign, IL 6 1 82 1 ; (2 1 7) 355-95 1 1 . 


ZONA TOOL CO. 

Berna Assembiers 

These unique clamps come in a range of sizes that 
allow you to tackle from the smallest, most fragile 
task to the largest assembly project. They consist of 
a high-density, carbon-fiber beam, two polycarbon- 
ate jaws with soft, silicone rubber buffers and 
two stops that prevent the jaws 
from sliding off the beam. 
Zona Tool Co., P.O. Box 
502, Bethel. CT 06801; 
(203) 791-0487. 


ACER/C 

Tachmaster" 

The Tachmaster reads rpm opti- 
cally and fea- 
tures three 
ranges: 0 to 
5,000, 0 to 
10,000 


ESTES INDUSTRIES 

MDS .38 
Helicopter 
Engine 

Designed for .30-size heli- 
copters like the Concept, 
Shuttle and Enforcer, this 
engine features true ABC 
design, dual ball bearings, 
Schnuerle porting and the 
Aeromix^ twin-needle car- 
buretor. 

Price— $119.95 
Estes Industries, P.O. Box 
227, 1295 H St.. Penrose. 
CO 81240; (719) 372-6565; 
fax (719) 372-3419. 


and 0 to 25,000rpm. Each range is 
color coded for easy identifica- 
tion. The unit has a “push on’’ 
switch and requires a 9V transistor 
battery (not included). 

Part no. — 26K25; price — $57.95. 
Ace R/C, 116 W. 19th St.. 
Higginsville. MO 64037-0472; 
(800) 322-7121. 
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SULLIVAN PRODUCTS 

Nose Gear 

This new nose gear is made out of 
standard ^/^2-inch music wire with a 
special '^knuckle" design to absorb 
shocks. It features an extended leg 
for more adjustment range and 
comes with a bearing block, a steer 
ing arm and hardware. 

Part no.^ — S865, price — $3, 95. 
SuUivan Products, One N. Haven 
St., Baltimore, MD 21224. 

NEW BOY RC DISTRIBUTORS 

Z'Best Engine 
Cleaner 

This product will thoroughly 
remove all burned-on fuels and 
varnishes that have accu- 
mulated on your engine, 
leaving a clean, 
bright, metal surface. 

It will not harm rub- 
ber or plastic parts. 

The newly designed 
cap features a built-in 
brush applicator. 

New Boy RC 
Distributors, 355 N. 

York Rd., Willow 
Grove, PA 19090- 
0188; (800) 423-0175 
or (215) 659-9255. 


0,S. ENGINES 

1 .40 RX 2-Stroke 

This powerplam is specifically designed to deliver the power and performance that are demanded in 
FAI and F3A competition. Its features include a needle valve that's mounted at the rear of the 
crankcase, a new type 70A carburetor and a new integral fuel pump that provides positive, even 
fuel delivery regardless of aircraft attitude. Specifications: displacement — L404ci; bore — L260 in,; 
stroke — 1.126 in,; practical rpm — 1,800 to 10,000; out- 
put — 3.5bhp per 9,000rpm; suggested prop sizes — 

15x14, 16x16. 

Part nos.— OSMG0678 (L40 RX); OSMG2945 (tuned 
silencer); OSMG2727 (exhaust header pipe); 

OS MG 2545 (type 70B mixture control carbu- 
retor); prices--$499,99; $249,99; $89.99: 

$99,99. 

O.S. Engines; distributed by 
Great Planes Model 
Di,stribuiors, 2904 
Research Rd„ 

Champaign, IL 
61826-9021; (217) 

398-6300; fax (217) 

398-0008, 


CRC PRODUCTS 

Control-Surface 
Deflection Meter 

This handcrafted device allows you to 
match ailerons and elevator halves, 
adjust ATV and DR limits and remem- 
ber degrees of throw when you replace 
servos. It can be clipped onto any con- 
trol surface. 

Price— $24.99 

CRC Products, distributed by R/C 
City, 215 Industrial Blvd,, Tullahoma, 
TN 37388; (615) 455^0735; fax (615) 
455-0677. 



HOBBY LOBBY INTL 

Jeti JES 10 Compact 

This control uses setscrews to clamp to any 
Speed 400 motor's connectors. For 6 or 7 
cells, max; 10 amps; I'/S-inch diameter; 0.7 
ounce. It has a brake, BEC and high rate 
efficiency. Motor start point is adjustable. 
Part no,~HUE10C; price — $41,90. 
Hobby Lobby IntL, 5614 Franklin Pike 
Cir„ Brentwood, TN 37027; (615) 373- 
1444; fax (615) 377-6948. 
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PLAN S 

Boeing B-17G 



Wingspan 138 in. Length 98.4 in. 
Plans 8 shts. w/ SCALEVIEWS $62.00 


Boeing B-29 



Wingspan 141 in. Length 99 in 
Plans 7 sheets $$8.00 
169 In. $72.00 


"For the finest in scaie" 


Cessna T-50 Bobcat 


Wingspan 100 in. 
Length 78.6 in. 

Plans 5 sheets 

$S5.00 


Howard DGA-1 


Wingspan 95 in. 
Length 62.5 in. 

Plans 4 sheets 

$47.00 




New Enlarged Plans 

Boeing B-29- 169 in. 
Henschei 129- 1 1 1 in 
Messerschmitt 110- 118 in. 



FOCKE WULF 190A - 8 

9QT 

52.00 

EMB TUCANO 

86" 

47.00 

DOUGLAS A26 INVADER 

105” 

52.00 

BLACK WIDOW P61 • B 

99" 

52.00 

GRUMMAN F6F Hellcat 

86" 

52.00 

KAWASAKI Ki 61 Tony 

86" 

52.00 

KAWASAKI Ki 61 Tony 

100" 

52.00 

AT- 6 TEXAN 1/6 Scale 

84” 

27.00 

HEINKEL51A bipe 

90” 

34.00 

HAWKER SEA FURY 

86" 

42.00 

MESSERSCHMITT 110 

89" 

42.00 

MESSERSCHMITT 110 

118" 

58.00 

HENSCHEL 129 twin 

93" 

42.00 

HENSCHEL 129 twin 

111" 

58.00 

LAVOCHKIN LA • 7 Russian 

81" 

42.00 

NAKAJtMA Ki 84 FRANK 

88" 

42.00 

CURTIS R3C2 RACER 

88" 

48.00 

REARWIN SPEEDSTER 

96" 

32.00 




Catalog $2.00 Cowls, Canopies, Wood Kits availabie 

DON SMiTH »54S70 7SS1 

219 GOOLSBY BLVD. DEERFIELD BEACH, FL. 23442 . 



« Complete R/C Hobby Center 

Airplanes • Cars • Engines • Radios • Simulators 


6&D'$ Hobby Shop 


We Gladly Accept 


SHIPPING: 

Minimum shipping & handling 
5 lb.— S5.95. (oversize extra) 
NYS Residents add 7.25% Sales Tax 


609 Route 6, Mahopac, NY 10541 


T^ltechH 




1 F-14TamecatAnC.. 

. 125.87 

Easy 40.... 

58.73 

B F-14TamecatARF .. 

.172.99 

F-1 4 Tomcat.... 

95.99 

Enya #3 Plug 

. . . 6.50 

Learjet .40 

....107.22 



Piper J-3 Cub .40. 

82.00 


7!m 

Ultra Sport 40 ARF 

...160.84 

1 * 


Hobbico 


Dave Brown 


AccU’Cyder .... 

....109.95 

■ Flight Simulator 4.0. . 

114.64 

Digital Voltmeter.. 

27.96 

1 “The Hanger" 

..18.60 

Ace Digipace. . . 

....102.53 


■ 


With any 

mail order purchase 
get a Dubro Kwick-Start 
for only $9.99! 


Orders Only; 

800 - 807-3741 

Inquiries/Info/Help: 

914 - 621-3218 



Pro46BB/ABCw/Muf .88.57 
Pro 61 BB/ABCw/Muf .125.83 
F^1S4‘Cyde. 199.00 

Gold Edition Warbirds 133.32 


Radios 


Monokote Opaque . . 

. . 9.00 

Futaba 4NBF .... 

....141.72 

Monokote ^tallic . . 

...11.00 

Hitec Focus 4 . . . . 

. . . . 132.95 

Monokote Pearl . . . . . 

...11.50 

JR 

CAa 

Monokote Neon 

...13.75 


I 
I 
I 


INDEX OF MANUFACTURERS 


Aerospace Composite 
Products. 14210 
Doolittle Dr., San 
Leandro. CA 94577; 
(510) 352-2022; fax 
(510)352-2021. 

Airtronics, 

15311 Barranca Pky., 
Irvine. CA 92718; 
(714) 727-1474; 
fax (714) 727-1962. 

AstroFlight Inc., 
13311 Beach Ave.. 
Marina Del Rey. CA 
90292; (310) 821-6242; 
fax (310) 822-6637. 

Aveox Inc., P.O. Box 
1287, Agoura Hills. CA 
91376; (818) 597-8915; 
fax (818) 597-0617. 

Bill Griggs Models. 

RR2 Box 64. 
Canastota, NY 13032; 
(315)697-8152. 

Bob Holman Plans, 
P.O. Box 741, San 
Bemadino. CA 92402; 
(909) 885-3959; fax 
(909) 889-9307. 

Califomia Soaring 
Products, 1010 N. 
Citrus. Covirta, CA 
91719; (818) 966-7215: 
fax (818) 966-7915. 


Carl Goldberg Models, 
4734 W. Chicago Ave.. 
Chicago. IL 60651; 

(312) 626-9550: 
fax (312) 626-9566. 

CBA Models, 

1620 N. Leavitt Rd. NW. 
Warren. OH 44485; 
(216) 898-0900. 

Cermarfc Electronics. 

107 Edward Ave.. 
Fullerton. CA 92633: 
(714)680-5888: 
fax (714) 680-5880. 

Connie’s Copies & 
Chapis Plans, Route 5. 
Box 848. Seaford DE 
19973; (302)-639-6373. 

CS Flight Systems, 
31 Perry St.. 
Middleboro. MA 02348; 
(508) 947-2805. 

Dave’s Aircraft Works, 
123 Avenida 
Buena Ventura, San 
Clemente. CA 92672; 
(714) 498-4478; 
104271.3352 
Ocompuserve.com. 

Dave Brown Products, 
4560 Layhigh Rd.. 
Hamilton. OH 45013; 
(513) 738-1576; fax 
(513) 738-0152. 


Deans Connectors, 
7628 Jackson St.. 
Paramount. CA 90723; 
(310)634-9401. 

Du-Bro Products, P.O. 
Box 815. Wauconda. IL 
60084; (708) 526-2136; 
fax (708) 526-1604. 

Futaba Corp. 
of America, 

P.O. Box 19767, Irvine, 
CA 92723-9767; 
(714) 455-9888: 
fax (714) 455-9899. 

Great Plartes 
Model Distributors. 

P.O. Box 9021, 
Champaign. IL 61826- 
9021; (217) 398-6300; 
fax (217) 398-0008. 

HHec/RCD Inc., 10729 
Wheatlands Ave.. Ste. 
C. Santee. CA 92071- 
2854; (619) 258-4940; 
fax (619) 449-1002. 

Hobby Lobby Inti, 
5614 Franklin Pike Cir., 
Brentwood. TN 37027; 
(615) 373-1444; fax 
(615) 377-6948. 

Institute of Silent 
Right, P.O. Box 430. 
Morgantown, PA 19543: 
(215)286-5129. 


JR Remote Control; 
distributed by Horizon 
Hobby Distributors. 
4105 Fieldstone Rd., 
Champaign. IL 61821; 
(217)355-9511. 

Levoe Design, 

510 Fairview Ave., 
Sierra Madre. CA 
91024; (818) 355-2992. 

Major Hobbles, 
P.O. Box 1675. Lake 
Havasu (^, AZ 86403; 
(602) 855-7901; 
fax (602) 855-5930. 

Master Airscrew; 

distributed by Windsor 
Propeller Co.. 3219 
Monier Cir., Rancho 
Cordova. CA 95742; 

(916)831-8385; 
fax (916) 831-8386. 

MaxCim Motors, 

57 Hawthorne Dr., 
Orchard Park. NY 
14127; (716)662-9324; 
(716)662-5651. 

ModelAir-Tech, 
P.O. Box 12033. 
Hauppage, NY 11788: 
(516) 979-1475. 

MonoKote; 
distributed by Great 
Planes Model 
Distributors 
(see address above). 


New Creations R/C, 
P.O. Box 496. Willis. TX 
77378: (409) 856-4630. 

Northeast Sailplane 
Products, 16 Kirby Ln., 
Williston, VT 05495. 

O.S.; distributed 
by Great Planes 
Model Distributors 
(see address above). 

Pacer Technology, 
9420 Santa Anita Ave., 
Rancho Cucamonga. 
CA 91730. 

Penn Valley Hobby 
Center, 837 W. Main 
St.. Lansdale. PA 
19446: (215) 855-1268. 

Pica/Robbe, 2675 N.E. 

188 St.. Miami. FL 
33180: (305) 932-5228; 
fax (305) 937-2322. 

Sam Stitzer, 

113 William St.. 
Center Hall. PA 18828; 
(814) 364-9530. 

Sig Mfg. Co. Inc., 
401 S. Front St.. 
Montezuma. lA 50171; 
(800) 247-5008 
(order only); 
fax (515) 623-3922. 


Siegers Inti., Rte. 
115, Wharton. NJ 
07885; (201) 368-0880; 
fax (201) 366-0549. 

Sonic Ironies, 7865 
Mill Rd.. Elkins Park. PA 
191 17; (21 5) 635-6520; 
fax (215) 635-4951. 

SR Batteries Inc., 
Box 287. Beilport. NY 
11713; (51 6) 286-0079; 
fax (516)286-0901. 

SuperTigre; 
distributed by 
Great Planes 
Model Distributors 
(see address above). 

Tru-Tum, P.O. Box 
836. South Houston. TX 
77587; (713) 943-1867. 

Williams Brothers, 
181 Pawnee St.. San 
Marcos, CA 92069. 

Windsoft Co., 

1405 Hopkins Ave.. 
Dover, DE 19901-4003: 
(302) 678-5174. 

Zap Glue. 9420 Santa 
Anita Ave.. Rancho 
Cucamonga. CA 91730. 

Ziegeimeyer 
Enterprises, P.O. Box 
3554, Torrance, CA 
90510; (213)321-3097. 
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Name THAT PLANE 

GAN YOU IDENTIFY THIS 


the Grumman XTB3F-1 was billed as an ‘'all- 
weather combat plane/' The prototype 3F- 1 was 
powered by a Pratt & Whitney Double Wasp 
reciprocating engine in the nose and a 
Westinghouse 19B axial-flow turbojet engine in 
the tail — a combination that produced about 
4,000hp at maximum speed. Because of its long- 
range search mission, the 3F-1 was lightly armed 
with only tw'o 20mm cannons as fixed standard 
Congratulations to Jake Jacobs of Duncanville, TX, for cor- equipment, but it could ‘HaJce care of itself in an argument" 

rectly identifying the December '96 mystery plane. Featured with standard aircraft rockets and a few other rockets that were 

on the cover of the June 1948 issue of Model Airplane News^ useful for handling surface vessels. 4^ 

The winner will be drawn four weeks following publication from correct answers received (on a postcard delivered by U.S. Mail), and will receive a free one-year subscrip- 
tion to Model Aif plane News. If already a subscriber, the winner will receive a free one^year extension of his subscription. 


If you carii send your answer to Model Airplane News, Name Thai Plane Contest 
(state issue in which plane appeared), TOO East Ridge, Ridgefield, CT 06877-4606, 



AIRCRAFT? 





The CHEETAH 42 creates a new standard in quality, reliability, 
and power for gasoline engines. A liser-friendly powerhouse 
designed to bring safe, hassle-free operation 
to RC giant scale flying 

Two year limited warranty. 

Turns an 1B'x10' 
prop at 7200 RPM 
Prop boll IS drilled 
and 
easy 

attachment 

High cecity 
CD ignition 


Jump Start\ a standard 
feature on all CHEETAH 
engines, allows far safe, 
easy starts. No springs or 
external starter motors are 
needed. 

‘Jump S^art i$ a pwkicl of CK 


plated 
cylinder bore 


Backplate engine 
mount and spacer 

Throttle linkage 
is standard 

Adjustable 
velocity stack 
for optimum 
carburettor 
performance 


Standard muffler 
that really muffles 


2,5 Cu, In., 3,0 HP. 
6,5"H x6,0"W X 6.01 
Weight: 4,5 pounds 


30 Clifton Street 
Phelps, NY 14532 
Tel 31 5-548*3779 
Fax 315-5484099 


Reid's Quality Model Praducts 

Dealer Iriquiries Invited E-mail; dreid@ epix.net 


Hade In the IJ.S A. 



BRUSHLESS DC MO TORS 



versatility - Gearing from 2. 5-4, 3: 1 
Digital Speed C ontrols 1-25 cells 


Motors 

57 Hawthorne Dr Orchard Perk. NY l4lZ7^f9S3 
Tel/Fax: t-7?6-e62-S6ST for Brochure 
MasterCard/VISA/Disco ver 



• Fuel T^nks * Engine Mounts 
* Antennas * Hinges * Tools 
• Other R/C Accessories 


Contact your local hobby shopt 
or call Hayes Products for Information 

Hayes Products Garden Grove, 
CA 92643 • 714-554-0531 
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BUSINESS 


ANTIQUE IGNITION ■ GLOW PARTS 
CATALOGUE, ^/^-Inch THICK. 

Timers, needle valves, cylinder heads, 
pistons, tanks, spark plugs, race car 
parts. Engines Baby Cyclone, 
WcCoys, Phantoms, etc. $10 postpaid 
(Lt,S.), $20 foreign. Chris Rossbach, 
135 Richwood Dr.. 8 ok 390. 
Gloversville, New York 12078. mi] 

RUSSIAN AVIATION AND SPACE 
HISTORY. For sale; photographs— 
color or black & white (any size, 
available framed or unframed) with 
original signatures of Russian cos- 
monauts and without (signatures 
are original, but reproduction), 
Envelopes with postage stamp, which 
put on the Baikonur (Russian Cape 
Canaveral) with original signatures of 
Russian cosmonauts and without. 
Autographs guaranteed genuine. 40- 
year collection of iapel pins, tie 
lacks, medals (about 1 ,700, includ- 
ing rare samples)— Soviet aviation 
and aerospace. Schemes of airplane 
models such as Ll-2, IL-12, IL-76, 
IL-114, AN-8, AN-12, AN-22 and 
some others in a scale of with all 
necessary cross-sections. Excellent 
handcrafted aircraft models of AN-2 
and IL-76 (scale ^ 2 ). Gramophone 
records with original signatures of 
Russian cosmonauts (voices ot 
Y. Gagarin, S. Korolev, and K. 
Tsiaikovsky). Consultations about 
Soviet Union and Russia aircraft and 
space history, SETNA Consulting 
Co., 1041 N, Stanley Ave., #6. Los 
Angeles, CA 90046. Phone/Fax (213) 
656-0387. mi] 

AERO FX BY JO DESIBHS— exact 
scale, computer-cut, high-performance 
vinyl graphics and paint masks. 
Lettering; nose art: insignia for scale; 
pattern, pylon and sport fliers; com- 
piete graphic sets avaiiable. Call or 
write for free sample and catalogue. JO 
Designs, Rl. 1, Box 225 AA, Stratford, 
OK 74672; (405) 750-3333: fax (40S) 
759-3340. [5/97] 

STAY AHEAD OF THE COMPETI- 
TION! Radio Modefier magazine 
covers every aspect of radio- 
conlroiied model flight, Firsl class 
features, the latest designs, expert 
guidance, cotor photos, and FREE 
plans are packed In each monthly 
issue. Send $48.00 check for one- 
year subscription, payable “Wise Owl 
Publications," 4314 W. 238th SL, 
Ste. B, Torrance, CA 90505-0549; 
(310)375-6258. [4/97] 


WE BUY ENGINES: Classic Old 
Time, 4-C, Twins, and Coilectibles: 
Sterling Tri Pacer S-11 59-inch kit or 
built-up. Mail your engine in for free 
appraisal. Giant bargain catalogue of 
ignition engines. Vince Miller's 
Designs custom-built airplanes and 
plans. Ultra Scale V4-scaie plans of 
Piper Tri-Pacer or Pacer e8^/&-inch 
span $29.95, Send $1.00 and large 
triple-stamped SAE for giant sales 
catalogue to Carl V. Miller, 1773 
Blueberry Dr. NE, Rio Rancho, NM 
87124: phone (505) 891-1 298,[3/97] 

WANTED, MANUFAGTORER/ 
MARKETER to promote the ultimate 
building board design. Engineered to 
facilitate ease of manufacture. 
Designed to satisfy the most 
demanding model builder. Serious 
only please. Conn, 18891 Sewell 
Rd., Athens, AL 35614: (205) 232- 
4626. [3/97] 

MODEL BUILDER MAGAZINE 
PLANS now available. Send SASE 
for comptele details, or Fax (702) 
897-7775. Bill Northrcp's Pians 
Service, 2019 Doral Court, 
Henderson, NV 89014. [5/97] 

MODEL ENGINE WORLD; 

England's engine magazine, 
Workshop hints, engines past and 
present, reworking, engine tests, 
constfuction and more. $45/12 
issues. M.O. or check to R. Palmer. 
P.O. Box 609, Palisades, NY 10964. 
Dept: MAN [5/97] 

PRO-BEND: Bends wire from 1/16 
inch to Vte inch. Only $19.95 + 
$3.00 S&H. CK or MO to: Paul's 
Planes, PC. Box 223, Crosslake, MN 
S6442, [4/97] 

SODA-GAN AIRPLANES-replica 

biplane detail plans with photos $7.50 
pf'D, Early's Craft, 15069 Valley Blvd. 
SP 26, Fontana, CA 92335. [8/97] 

LARGE-SGALE SAILPUNES AND 
TOWPLANES— new and used-call 
(212)879-1634, Sailplanes Unlimited, 
63 East 82nd St., New York, NY 
10028. [5/97] 

MODEL WARPLANES, 1i96: over 
10,000 plans, kits, photos, 3-views 
listed. Send SASE lo John Fredriksen, 
461 Loring, Salem, MA 01970 (508) 
745-9849. [4/97] 

AFFORDABLE GNC MILL. Sherline 
Retrofit, Complete and ready to use. For 
information: (847) 998-0821 . [9/97] 


m SKYDIVING: Thrilling tree-falls, 
chute opens by transmitter. Parafoil 
Parachute duplicates all canopy 
maneuvers, turns, stalls, spirals, land- 
ing flares, etc. Latest catalogue $1. 
R/C Skydivers, Box 662M, St. Croix 
Falls, Wl 54024. [3/97] 

PUNS ENLARGING SOFTWARE-^ 
PLANS ENLARGING. Old maga- 
zines, scanning, plotting, free infor- 
mation. Concept, Box 669A Poway, 
CA 92074; (619)486-2464, [3/97] 

HELICOPTER SCHOOL. Five days 
of hands-on instruction with X-Cell 
helicopters and Futaba and JR 
Radios. Small classes, tailored lo 
meet your individual needs, begin- 
ning to expert. Includes all meals and 
lodging. Over 520 satisfied students 
from 23 cauntfies and 44 stales, log- 
ging 20,000 flights in the last seven 
years. Located on a 67-acre airport 
exclusively lor R/C training. Owned 
and operated by Ernie Huber, five- 
time National Helicopter Champion 
and Designer. Send for free informa- 
Ifon and class schedule now! R/C 
Flight Training Center, P.O. Box 727, 
Crescent City, FL 32112; phone 
(800) 452-1677; fax (904) 698-4724. 
Outside of U.S., phone (904) 698- 
4275 [3/97] 

DETHERMALIZING CERTAINTY 

For most fre^fllgh^ models. Weighs ,7 
- 1.2 grams. Large SASE lo Wheels & 
Wings, P.O. Box 762, Lafayette, CA 
94549-0762, [3/97] 

GIANT-SCALI FLANS BY 
HOSTETLER. Send SASE to Wendell 
Hostetler's Plans, 1041 Heatherwood 
B, Orrville, OH 44667. Phone (330) 
682-8896: fax (330) 683-5357 [6/97] 

PLANS— R/C sailplanes, scale, sport 
and electric. Old-timer nostalgia and 
FF scale and sport-powered, rubber 
and towline. All models illustrated. 
Catalogue $2. Cirrus Aviation. P.O. 
Box 7093, Depot 4, Victoria, BC V9B 
4Z2 Canada [3/97] 

GEE BEE PLANS used for full-scale 
R-2, “V Ten airplanes. 
Catalogue/News $4. Vern Clements, 
308 Palo Alto. Caldwell, ID 83605: 
(208)459-7608 [3/97] 

SUNGLASS DISCOUNTS— 

Serengeti, RayBan, Randolph, Vuarnet, 
Gargoyles, bolte, Swiss Army, Hobie, 
Free catalogue. RJS Accessories (800) 
226-7571. [3/97] 


EXPERIENCE, INGENUITY, SOLID 
CRAFTSMANSHIP. We build from 
kits, plans, scratch, or your imagina- 
tion. Service fully guaranteed. 
Hangar Heins R/C Aircraft; (513) 
528-7221, [3/97] 

WW I PUNS— Over 600 in stock. 
Laser cut parts. Send $5 tor illustrated 
cataiogue to Clarke Smiley, 23 
Riverbend, Newmarket, NH 03857. 

[3/971 

MODEL ENGINE WORLD: Englands 
engine magazine. Workshop hints, 
engines past and present, reworking, 
engine tests, construction and more. 
$45/12 issues. M.O, or check to: R. 
Palmer, P.O. Box 609, Palisades, NY 
10964. Dept: MAN. [5/97] 

AREA 5t HOBBIES: oustom isolat- 
ed motor mounts from $49,95. R/C 
parts and accessories. Tools for the 
hobby shop. Spedafizing In Torx 
Drive Systems. Catalogue $2. Send 
to: Area 51 Hobbies, P,0. Box 3121, 
Orange, CA 92865. [6/97] 

VINTAGE SCALE WIRE SPOKED 
WHEELS: flight-tested CNC aiu- 
minum, stainless spokes, rubber tires, 
0,D. only. SASE, Oldlimers, 
11500-A N.E. 76th St.. Suite 219F, 
Vancouver, WA 93662; (360) 891- 
2957. [3/97] 

REPUCA SWISS WATCHES— 18KT 
goldplaled! Lowest prices! Two-year 
warranty! Waterproof divers, chrono- 
graphs, others! Phone (770) 682- 
0609; fax (770) 682-1 710, 

INTENSIFY R/C ENGINE PERFORM 
MANGEI QX-50Q Fuel Lubricant 
eliminates power restricting carbon 
and varnish, reduces engine wear. 
Free information or sample $1. PMP, 
10620 Nevada, Melrose Park, IL 
60164. [5/971 

COMBAT FLEA: R/C, 24-inch 

wingspan, 12 ounces, 2-3 channels. 
Ballistic verticals! Erbach R/C, 3507 
King St., Regina, SK, Canada S4S 
2J2. [6/97] 

HYDE CUSTOM SOFT MOUNTS: 

Guaranteed for three years to extend 
equipment life by 20+ times over any 
other soft mount or your money back. 
.40— $59.95, 1.2— $109,95, 3.7— 
$119.95, 5.8— $134.95, 17 additional 
sizes. $5 S&H. COD US no extra 
charge. Dealers welcome. Merle Hyde, 
3 Gotfview Dr., Henderson, NV 89104: 
(702)269-7829. [4/97] 
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fmWS MQOa BUILDIKG: Will 
bjild your R/C aircraft,. Quality 
workmanship, reasonable rates. 
Completely finished or ready to 
cover. Mark Sirtanni, 133 Bayard 
St.. Kane. PA 16735; (814) 037- 
9435. [4/97] 

NEW ZEALAND AERO PROD- 
UCTS: Fine line of scale plans, 
documentation, and accessories 
are now available fn the U.S, These 
avi^ard-winning designs of the 
world's agricultural aircraft (and 
more), are now available through 
Northwest Ag Aircraft. Watch for 
future kits of other agricultural air- 
craft. inctuding the Turbine 
Airlractor and the Turbine AgCat. 
Catalogue $5. 00 Northwest Ag 
Aircraft. Route 4 Box 575-28, 
Astoria. OR 97103. (503) 458- 
6606. [3/97] 

PLANS ENLARGING: extremely 
accurate enlargements at very rea- 
sonable rates. Send for Informa- 
tion, Photo Craftsman, P.O. Sox 
130Jyngsboro MA 018/9. [5/97] 

CKIPMUNK ENTHUSIAST: Two 

Style kits availabie. Profile and % 
scale. Send $1.00 plus #10 SAE to: 
Hoemcraft Aviation, 1204 S, 4th. 
Independence. OR 97351 . [3/97] 

FLYRITE BUILDING SERVICE: 

Experience in fine detail and crafts- 
manship of any kit. Top Ffite, Great 
Pianes. MidwesI, Goldberg, Sig. 
etc. From box to arr. (513) 755- 
8894. [1/98] 


HOBBYIST 


MAGAZINE BACK ISSUES— 

American Modeler, Ameflcan 
Aircraft Modeler, Aeromodeiler, 
Model A I rf) fane News, Model 
Aircraft, RCM and more: 
1930s-1990s. For list, send SASE 
to Carolyn Gierke, 1276 Ransom 
Rd„ Lancaster, NY 14086. [3/97] 

WANTED: Model engines and 
racecars before 1950. Don 
Blackburn. P.O. Box 15143. 
Amarillo, TX 79105: (006) 622- 
1657. [10/97] 


ENGINES: IGNITIDN, GLOW, 
DIESEL— new. used, collectors, 
runners. Sell, trade, buy. Send $3 
for huge list to Rob Eierman, 504 
Las Posas, Ridgecrest. CA 93555; 
(619)375-5537. [5/97] 

MODEL AIRPLANE NEWS, 

1930-1980: “Air Trails; 1935- 
1952, “Young Men." 1952-1956: 
"American Modeler," 1957-1967: 
"American Aircraft Modeler." 1966- 
1975. $1 for list. George Reilh, 
3597 Arbutus Dr. N., Cobble Hill, 
B.C., Canard VCR 1 LI. [3/97! 

DEDDLT PLANS: radio control, 
control line, free flight. Separate 
SASE for each list. Fran 
Ptaszkiewicz, 23 Marlee Dr.. 
Tonawanda, NY 14150, [3/97] 

SUPERTIGER G4500 broken-in, 
never flown— $250. Randy (972) 
529-1300. [3/97] 

BYRON HUSKY: potential wing 
strut failure. Free information. Write 
to Ron Smith. P.O. Box 926, 
Sequim, WA 98382. Please supply 
details about crash if Husky 
wing failed, [3/97] 

WANTED: Built or partially built 
scale Cessna 150, 152, or 172. 
Glen Mills. P.O. Box 3393, Mission 
Viejo, CA 92690; phone (714)768- 
0505; lax (714) 458-6455. [7/97] 

WANTED: Ace Rudder only 
Commander Pulse Transmitter, 
Commander Receiver with stan- 
dard Of Stomper Actuator. Dead 
batteries OK. Must be complete, 
undamaged and working. Herman 
Erharl. 2200 Monroe St. #404. 
Santa Clara, CA 95050. [4/97] 

WANTED: 1950's Berkeley Tri- 
pacer kit, larger model with a 44- 
inch wingspan. Write: Pat Murphy. 
P.O. Box 411, Sussex, WI 53089- 
0411: orcall (414) 5384437. [4/971 

WANTED: P-38J Lightning 
(already buiit). R/C or line con- 
trolled. Would like a 40-inch 
wingspan or more. (Includes 
engines, retractable gear) Write to 
Andrew McNally, 3326 Herschel. 
Jacksonville. FL 32205. [3/97] 


WANTED: TOY DUTBOARD 
BOAT MOTORS. Johnson, 
Mercury. Orkin, Fuji, Scott, Oliver, 
Evinrude, Gale Soverlgn, Sea-Fury, 
Super Tigre, Lepage Monteleone, 
No plastic motors wanted, 
Gronowski. 140 N. Garfield Ave„ 
Traverse City, Ml 49686-2802; Ph. 
(616)941-2111. [5/97] 


EVENTS 


SWAP SHOP: Grant's Pass, OR, 
Josephine County Fairgrounds. 
Planes. Boats. Cars. etc. March 1st 
* 8:30 a.m.-3 p.m. Adm. — $1.00. 
too tables. Reserve now. Setup 
7:30 a m, For info-call (541) 476- 
3162. [3/971 

FLORIDA JETS: Major sponsors, 
ZAP and RCJI, Feb. 27-March 2, 
1997. Flagler County Airport, 
Bunnell, Florida Send a business- 
size SASE for registration forms, 
hotel, and map to: Frank Tiano 
Enterprises. 15300 Estancia Ln., 
West Palm Beach. FL 33414. Tel: 
(561) 795-6600, Fax; (561) 795- 
6677. [3/97] 

MARCH 29— ROANOKE, VIR- 
GINIA: Star City Model Expo, 
Exhibition Halt/Roanoke Civic 
Center, 10:00 a.m, - 3:00 p,m„ 
giant swap shop and R/C airplane 
static show with awards. 
Sponsored by RVRC. 120 tables 
for rent, hobby shops on site, auc- 
tion. raffles, door prizes and con- 
cessions. Dealers & hobby shops 
welcome. Adults— $4.00; 12 & 
under— $2.00: tables— $12.00 in 
advance, $16.00 at the door. 
Details, contact David Yeager © 
(540) 427-4043 after 7:00 p.m., or 
email srstubbs@nrv.net. Please 
cornel [4/97] 



RATES: non-commerclal— 25 cents per word {no commercial ads of any kind accepted at this rate); commerdal— 50 
cents par word (applies to retailers, manufacturers, etc.); count all initials, numbers, name and address, city, state, zip 
code and phone number. Alt ads must be paid for In advariee. To run your ad for more than one month, multiply your 
payment by the number of months you want it to run. Deadline: the tOth day of the month, 3 mor^ths In advance, s.g., 
January 10 for the April issue. We don't furnish box numbers, and h isn't our policy to send tear sheets. Please make ait 
checks and money orders in U.S. funds, payable to: AIR AGE. INC. SEND AD AND PAYMENT TO: CLASSIFIED ADS. Model 
Airplene Hews. 100 East Ridge, RIdDelteld. CT 00077-4606 or call (203) 431-9000. 


CARLSON ENGINE IMPORTS 



Pfaifi Bearing Glow 50.00 55.00 BO.OO 
Ball Bearing Glow BS.OO 70.00 75.00 

Ban Bearing Diesei 55.00 70.00 75.00 


M engrnes include silertcer 
Add $5. 00 P&H per Order. Vise 5 MC OK 

Carlson Engine Imports^ SUE, Marconi Av«. 
Ptioonix kz. USA 65022- Ph,/Fax 502-643-1664 

“Smart 

Battery 
Charger 


FOR GEL-CELLS Or LEAD ACID BATTERIES. 
Features: Precision temperature tracking voltage 
reference & three mode charging sequence. 
Standard kh Is for 12V ® V2 or 1 Amp, user 
seieciable. Gan be connected to the battery 
Indefinalely, will not overcharge. Weighs 2 pounds 
and measures x SVa^O k 2Va^H. Finished 
enclosure Included In kit. 

Complete Kit Only S59.95 

Assembled & Tested $79.95 

CA residents add 7.75% saies tax. SSH $6.50 
ftnsured}. Fdreign orders add 20% For more mia 
or price list: send legal she SASE i55o) to.’ 

4^4 Engineering 

252 T W. La Palma VK - Anahdm, CA 92EOI 
(714) aS 2 - 2 l 14 * FAX: (714) 952*32®0 



PLASTIC 


SPINNERS 


Choose from a wide variety of 
high quality spinners with the 
aluminum backplate difference. 


■Cpmolete Units include soinner. 
BDinner nut, and bushing set. 



• Replacement cones available 

• Choice of white, red, or black 


SIZE 

PRICE 

SIZE 

PRICE 


5.64 

3“ 

14.63 

2" 

6.70 

Pome 

17.82 

2' Naedlsnose 

6.70 

3^.4“ P-51 

16.76 

aW 

7.87 

P-40 

16.76 

214" NasdlsrK>ss 

7.87 

4" 

21.22 


8.90 


23.67 


12.3S 

4- P-51 

27.61 



21658 Cloud Way, Hayward, CA 94545 
51 0-783-4868 * FAX 51 0-7S3-3283 | 








Now shipping 
TURN BUCKLES 1/8-1/3 
SFOKED WHEELS r-10" 
SCALE GUNS 1/6- 1/3 





1$ PROUD TO INTRODUCE OUT n«w line of large scele RC kifs. Available tn 1/6, 1/4, ^ 1/3 
scales these kits Are delivered complete, including all hardware, guns, real spoked wheels, fully 
detailed cockpits, replica engines, and illustrated with color plans with assembly manuals. 

Order kits by phone (602) 314-9937 or fax (602) 314-3409 



Order our large catalog 
S 5, M/0, VISA, or MIC to; 
Arizona Model Aircraflers 
9050 East Gray Rd. 
Scottsdale, AZ 85260 




i FASr-MOVJNG 
: PffODUaS FROM 


^WRoTk^ND 


THE CHOICE OF CHAMPIONS 


“BLUE LINE” 

Nsm, Impraved Formula 
Silicone Fuel Line with a 
*** PLUS ***m 
Why “BLUE LINE’*? 
Here's the simple injth: 


‘ Stronger - Sleys m litlings better 
- More flexible - has terrific bentf 
* Tliidier ' No more pinholes 
' Highlv heahresisiant ' 

No craclUng or melting 
■ A Size for Any Applolion - 


Tlwse are the ree^ns 
why “BLUE UHE” 
SMIcdiw Tubing li t1 
on the maitat today. 



Nichols St , Ansonia, GT DSdgi-1tD6 
Phone {m) 734-QB6D 
Fax I (203 1 732-5668 

http V/www,aerotrend , co m 



Erickson MCC" FE-200 


True Full Expansion Engine! 


The many benefrts of the Ertckson MCC™ engine are only possible because it is a Full &<pansion 
(FE) engine. Full Expansion in an internal combustion engine occurs wtien the pressure gener* 
ated during combustion is reduced all the way down to atmospheric pressure while still inside the 
engine. When the exhaust port opens, no high pressure gas is released since the inside and 
outside pressure is equal. The MCC™ engine's patented cycle of operation and mechanism 
allows It to achieve an acpansion volume that is 3'!4 times the compression volume. The 
additional expansion In the MCC™ engine altows it to use more of the thermal energy of the 
combustion process to perform work. This results in higher torque, arvd a quiet and cool 
exhaust. Conventional rotary, two-Stroke, and four-stroke engines have an expansion volume 
aimc^t equal to the compression volume. This is why conventional engines' exhaust is so loud and hot. 


The Erickson MCC™ FE-200 is a 2.0 cu. in. high torque engine that offers a very quiet and 
cod exhaust. It develops 2.5 - 3.0 hp and only generates 94 - 96 dB at 9 ft. without a muffler. 
The FE-200 achieves high torque at low RPM levels, which allows it to turn larger, scale size 
propellers. It has low vibration and smooth power flow with two power pulses per revolution. 
This engine weighs 66 oz, and develops 16-22 lbs. of static thrust. It turns a 20 x 12 at 5S00 
RPM and a 24 x 8 at 5400 RPM. 

* Specifications may change without notice 


Retail; $1685 Special: $1095 
Available from; 


Engine Research Associates, Inc. 
5710 Industrial Road 
Fort Wayne, Indiana 46825 
Phone: (219) 471-7645 
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Final APPROACH 


WH^ NOT 
VVIMJUil'S? 


D 


//T^ rag is the enemy V " — a 
^ battle cry of sailplane 
designers. One of the 
most persistent drag-reduction prob- 
lems in aero design is the vortex 
formed at the tip of a wing in flight. 

The design weapons available to 
fight tip vortex drag include planform, 
aspect ratio and tip devices. In “Model 
Aircraft Aerodynamics," Martin 
Simons explains, “When a wing is 
mounted so that it completely bridges 
the walls of a wind tunnel, no tip vor- 



Two~meter Spies dsBtgn mt VIbsUs, October 1996. 

tices form. The wing then behaves as if 
it had infinite aspect ratio and the vor- 
tex-induced drag is nil." 

Tip plates have been fitted in an 
attempt to reproduce the drag-reducing 
effect of the wind-tunnel walls, but tip 
plates large enough to show a desirable 
effect are too large to be practical. 
Another strategy is winglets. 

Winglets are small, nearly vertical 
wing-like surfaces mounted at the 
wingtip. Developed by Richard 
Whitcomb of the NASA Langley 
Research Center, they have been 
widely accepted in full-scale, commer- 
cial aviation but are uncommon in 
model aviation. 

Simons explains that tip plates and 
winglets operate on different princi- 
ples. “A tip plate is intended to restrict 
or prevent the tip vortex. Winglets and 
tip sails are designed to use the vortex 


by extracting some of its energy." 

Simons concludes by saying, 
“As far as model aircraft are con- 
cerned, very few* tests have been 
performed with winglets or tip 
sails," and mentions but one 
report, that written by Chuck 
Anderson. 

Chuck Anderson first used 
winglets on a research model in 
1976, has been developing them ever 
since, and currently flies his 2-meter 
Spica design in thermal duration 
competition. 

I flew with Chuck at the 1996 
AMA Nats and again at Visalia. The 
casual observer at these meets saw that 
not a single other sailplane used 
winglets. The careful researcher notes 
that Chuck has been flying with 
winglets for 20 years. What 
gives? 

Anderson, a military pilot and 
an aeronautical engineer, retired 
after 32 years of designing and 
working with USAF wind tun- 
nels. I discussed with him his 
experience with winglets on 
model aircraft. 

I asked about the advantages 
and disadvantages of winglets, 
and Chuck replied, “Winglets 
reduce the strength of the tip vor- 
tex and are equivalent to increas- 
ing wingspan. Winglets also 
allow longer chord lengths to be 
used on span-limited models 
without incurring an excessive drag 
penalty because of the low aspect ratio. 
Also, the increased side area makes the 
model much easier to see." 

“The main disadvantage of winglets 
is sensitivity to gusts, especially when 
landing. Winglets can be optimized for 
only a narrow speed range. Winglets 
must be carefully aligned to give opti- 
mum performance at the desired air- 
speed." 

1 asked why their use on models is 
rare, especially given their acceptance 
in full-scale aviation, and Chuck 
explained, “Winglets are not under- 
stood by most modelers. They are one 
more thing to adjust and many people 
do not want to take the time to opti- 
mize winglets. Finally, they are not in 
fashion. No big name modelers are 
using them. Look how long it took 
V-tails to become fashionable." 



Chuck AnderBon IsuneheB Mb 2~meter Spies 
In 1979. 


When comparing winglets with 
other vortex drag-reducing methods. 
Chuck said, “Increasing span is a better 
method. Computer programs also help 
to lay out the wing planform to opti- 
mize lift distributions. Both are easier 
for modelers to understand and imple- 
ment." 

He explained other considerations: 
“Designing winglets is Just like design- 
ing wings with allowances for the com- 
plex circular flow field in which they 
operate. It is essential that an effective 
airfoil be used. The small chord lengths 
reduce the Reynolds number to a level 
below' the critical number of many pop- 
ular airfoils. Hand-launch airfoils 
would be good for winglets. The 
winglet angle of attack (AoA) must be 
adjusted to allow it to operate below 
the stall AoA. The flow field generated 
by the tip vortex results in an inflow 
above the wingtip. The vortex in- 
creases in strength as the wing AoA 
increases. The resulting increase in 
inflow above the wingtip increa.ses the 
winglet AoA, which is the main reason 
winglets can be optimized for only a 
narrow speed range." 

Chuck's final advice distinguishes 
between wingspan classes. “1 would 
never build a 2-meter model without 
winglets and would never use winglets 
on an unlimited class model. Increasing 
span is an easier and more effective 
way of reducing drag." 

— Dave Garwood 4 - 
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